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THE 


PREFACE: 


HE Reader is not to expect here 


Treatiſe for the Entertainment of 


| + the Learned; but will find a Collection of 
ſevenal Memoirs, ſuch as may be all of con- 
federable uſe to thoſe who are not Proficients 


5 in this kind of Knowledge. 


The Author, having caſually diſcourſea 


on the enſuin Heads, to one or two Inge- 
| Ontleabes ; and for their bet- 
fer Comprehenſion, and Remembrante, put 
_ many of them diſperſedly in Writing: He 


"Bus now teviſed theſe Papers, and enlarged 


them ; Diereſſing ſometimes, and taking in 
ee Astronomical, Chronological, and other 
rk, very worthy amd equally need ſul 
J 9B known, though not ſo directly perti- 
ment, of neceſſary to the Explication of the 
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} FT TT 
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an Elaborate, Methodical, or Juſt 
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Julian Year, and Eccleſiaſtick Calendar; 


which was bis chief Intention, but yet gi- 
vine ſome light unto them. 

2 hath ſince been prevailed with to let 
them be publiſhed, as being thought profita- 
ble for the uſe of younger Students, where- 
by to poſſeſs them with ſome uſeful Notions ; 
ſuch as may prepare and induce them, with 
more Pleaſure and Eaſe. to advance into 
the Study of deeper and Larger Contempla- 
tions of this kind. © 

And for the uſe alſo of ſuch as have not 
conſidered theſe things, but are content 
( for want of eaſie Introduction) to be ig- 
norant, and careleſs, of this ſo neceſſary 


Knowledge (of whom there are too many 


to be found, the more the pity . That they 


(if they pleaſe) may ſee the Grounds of 


our Calendar, and Meaſures of Time; 
and know the Reaſon of the Differences 
between the Reformed Calendar, and our 
old Julian, i= reſpect of Accounts of the 
Progreſs of the whole Year, and of the 
Moveable Feaſts, Oc. 

"Tis hoped alſo, This plain Diſcourſe 


way be uſeful to many of our Clergy, whom 


it concerns 10 have ſome knowledge of theſe 


Matters. 1 

| A A 

of 4.0 ' ba 
. 


- 


us according to theſe Properties, which 
are inherent- in Created Beings. But 
af without an Act of the Rational Soul, 


DISCOURSE 


CONCERNING ] 

| »| 
TIME, xc. 
a 4 
CHAP. 1. | 


Of Meaſure in General. & More particu- 


larly of Time ; and Difficulties concer- 
8 it. 


— 
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OD made all things in Num- 
ber, Weight, and Meaſure; and 
gave them to be conſi dered by 


A 3. 2 
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comparing theſe in their ſeveral kinds, 
one to another ; they would be as no- 
thing. And therefore the ancient Greeks 
very fitly termed the Habitude of any 
one of theſe to another of the ſame 
kind, a5yG-, the Ratia of it; becauſe it is 
our Rational Notion of their Equality, 
or Difference, when we apply one Num- 
ber, or Weight, or Meaſure to another 
of the ſame kind, and confider, and 


compute, what Proportion one bears ta 


the other, 
It cannot be expreſſed, what univer- 


ſal and neceſſary Uſe there is of the Con- 


ſideratjon of Number, Weight, and Mea- 
ſure, in common Life. Not to ſpeak 
of Order, and Beauty, which conſt of 
Symmetry; nor of building Houſes and 
Ships; all humane Society is upheld 
and managed by the Uſe of theſe. No 
Commerce, or Exchange, or Trade, can 
be without them; and conſequently, no 
Benefit of Society- 

And therefore, the Sagacity of Lear- 
ned Men has advanced Arts and Scien- 
ces, for the better knowledge and uſe of 


them. For Number, Arithmetick z for 
| Weight, Staticks and for Meaſure, Geo- | 
; metry. 

: . 
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metry. And for finding out the Origi- 
nal Meaſures of Time (of which Iſhall 
have occaſion to ſpeak) Aſtronomy. All 
Magnitudes are capable of being meas 


ſared ; but it is the application of one 


to another, which makes actual Mea- 
ſures; and Things actually meaſured. 

Meaſures ought to be ſtated and known 
before they be applied to meafure other 
Quantities, A Meafure therefore has re- 
ference to ſomething that is or may be 
meaſured by it, with application of the 
Mind. Any given Length of a known 
Line, under a certain Denomination, 
may ſerve to meaſure out any other 
Length, be it Equal or Unequal. A Con- 
cave Meaſure, of known and denomina- 
ted Capacity, ſerves to meaſure the Ca- 
pacioufneſs of any other Veſſel! In like 
manner, To a given Weight, the Weight 
of all other Bodies may be reduced; and 
ſo found out. And Number, in its way, 
meaſures them all. 

We may meaſure any Quantity, by 
any other known Meafure of the ſame 


kind. But Meaſurcs that are moſt fit- 
ting to be applied in this manner for 
comman Liſe, ought to be taken from 


A + ſome 
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ſome certain quantity univerſally known; 
ſo that every one may have ſome Idea 
of that Meaſure, though perhaps not 
perlec, 1; 5 1 „nn, 

If we would meaſure. any Length, 
Breadth, Depth, Height, or Diſtance; 
by a Line, Real, or Imaginary, between 
the two extreme Terms, A quo, and Ad 
quem: we mult apply ſome known Mea- 
are, wherewith to meet it. 

'For ſuch a known Meaſure, the An- 
cients had recourſe to ſome  Origi- 
nal Patterns in Nature, ſufficiently 
known; As, chiefly, to the Stature of 
Humane body; and, for Variety of 
Meaſures, to Parts of it, reconciling 
them one to another, by aſſigning a- 

greeable Proportions: of the Whole to 
its Parts, ſomewhat near Truth to make 
them Originals, for Authentick and Uſe- 
ful Meaſures, The Parts were eſpeci- 
ally, The Arm, Hand, and Foot. The 
Arms, ſpread croſs in a ſtreight Line, 
and meaſured from the end of the 
long Finger on one Hand, to that of 
the other , made | a Meaſure equal 
to the Stature, and is named a Fa- 
thom. Half of that, that 7s, from 


the 
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the End of the long Finger of either 


Arm, ſo ſpread, to the middle of the 
Breaſt is, with us, called a Yard. From 


the Tip of the Elbow, to the End of the 


long Finger, is half a Tard, and a quar- 
ter of the Stature, and makes a Cubit; 
the firſt Meaſure we read of, the Ark of 
Noah being framed and meaſured by 
Cubits. A Foot (the Length of it) is 
a ſixth Part of the Stature, and a Mea- 
ſure much uſed. A Span, z of it. A 
Palm, or Hand's breadth,z; : A Thumb's 
breadth, or Inch, : A Fore-finger's 
breadth, j: And other ſuch Meaſures. 
Now, tho' all theſe may not be found 


exactly in thoſe Proportions; yet, to 


ſuppoſe them ſuch, makes them fit Pat- 
terns of Meaſure, being made Commen- 
ſarate: The leis being aliquot Parts, or 
compoſed of aliquot Parts, of the grea- 
ter. | 

Then, meaſuring Land, by walking 
over it, they ſtyled a double Step (i. e.) 
the Space from the Elevation of one 
Foot, to the ſame Foot ſet down again, 
mediated by a Step of the other Foot; 
a Pace, equal to 5 Foot; a Thouſand 
of which Paces made a Mile, which 1s 


a Mea» © 


1 
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6 4 Diſcourſe concerning Time. 
a Meaſure ſerving for any Diſtance on 
' Earth, and even for the Height of the 
Spherez. | 
Likewife for ſmall Meaſures, they 
| conſidered a Barley corn ; the Breadth -_ 
| of it of an Inch, and the Length 3: | 
| And leſs than that, the Breadth of an | 
I... Horſe s-hair taken from the Mane, 48 
” whereof ſet in Breadth, are ſuppoſed to 
make an Inch. | 
Theſe are, Originals; from theſe our 
Meaſures of Length are taken: but 1 
cannot call them Standards; for Stan- 
dard- meaſures moſt be Certain and Fix- 
ed; and are made by Confent and Au- 
thority of every Nation for it ſelf, and 
the People in it. For though the Mea» - 
fures before ſpoken of be known to all, 
and give a groſs Conception of all Mea - 
ſures derived from the Natural Inch, 
Foot, Cubit, &c. yet they cannot be fo | 
exactly ſtated, but you muſt imagine a 
| 


—_ —— — — 


. 5 
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great Inequality, if every Man ſhould 
meaſure from his own Thumb, Foot, or 
Cubit. And therefore ſeveral Nations 
( though intending to follow a mean) 
happen to pitch apon ſeveral Sizes of 
theſe parts ot Man ; and conſequently, 
1 90 | though 


* 


* 
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ons and reſpective Proportions oi theſe 


Meaſures; yet the Inch, and Foc't, ang 


Cubit of ſeveral Nations, become to be 
ſomewhat different from eachother : As, 
ex. gr, The Engliſh Foot is ſomewhat 
horter than the Pariſian, and longer 


than the Roman Foot. 


And therefore the Confent, and Go- 


vernment of each Nation Ena& by Au- 


thority of Laws, what ſhall be accoun- 


ted the Meaſure of a Foot, and of the 
reſt proportionably; and make Authen- 
tick Models of thoſe Meaſuresto be pub- 
lickly kept, and be the Standard of all 
private Meaſures of the ſame kind, and 
by which every Man under that Go- 
vernment is to guide himſelf. 

And thus it is in Weights. They be- 
gan at a known Body, a Barley-corn, the 
Weight whereof is therefore called a 
Grain; which ariſeth, being multiplied, 


to Scruples, Drachms, Ounces, Pounds, 


G. and then thoſe Weights, (as they 
happen to take them ) are fixed by Au- 
thority, and Exemplars of them pub- 


 lickly kept. 


g And 


— Afi ** 
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though they keep the ſame Denc ninati- 
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And it is the like in Concave Mea- 
ſures. | The capacity of the Shell of a 


Willing Hen's-egg, may be the Original 


from whence Pint, Quart, Gallon, c. 
are made Patterns for all capacious Mea- 
ſures; and their Authentick Fabricks ſto- 
red in Publick for every one to make his 
Meaſures by, and by which to have 
them examined. 

Now although (in theſe Inſtances ) 
a Hair, and Barley-corn, and humane 
Body, and a Hen's-egg, be truly Ori- 
ginal and Radical Meaſures, univerſally 
known; and ſo give us a groſs Idea of 
thoſe other ſtated Meaſures derived 
from them; yet theſe cannot be ſtyled 
Standard- meaſures, becauſe they are not 
univerſally fixed, but are unequal a- 
mongſt themſelves, and unequally taken 
by ſeveral Nations. But Standard · mea- 
ſures are National, taken from thoſe O- 
riginals (with ſuch Diverſities as ſhall 
happen) and conſtituted, as every Go- 


vernment ſhall think fit to ordain, and 


make known unto their Subjects. The 
Original- meaſures are found in Nature, 
not accurately fixed, but ſubject to ſome 
Variety: The Standard- meaſures taken 


from 


2 — | * 
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from them with ſome Analogy to them 
are firmly ſettled by Conſent and by Au- j 


| thority, with ſome Diverſity in the 18 
'__  veral National Eſtabliſhments. 


— — ts 


This is premiſed, for the better cleats | 
ing of that which is my more proper 
ubject, The Meaſures of Time, For | 
which, becauſe we do not find any. U- 
niverſally known, and Imitable Origi- 
} nal here below on the Earth, becauſe 
it is of a different and more ſubtil Na- | 
ture, than thoſe other aforeſaid Mea» | 
ſures; we muſt therefore ſeek above, | 
and have recourſe to the Motions of the il 
Le Celeſtial Bodies; reckoning our Time | 
by numbring the 8 Parts of thoſe 
Mo tions; and herein, if we will be ac- 1 
| curate, we may take the moſt Equal l 
Motion, by which to meaſure ; viz. [ 
That of the Primum Mobile. But that 
being difficult to meaſure, we do, and | 
may beſt take our Meaſures for common 
i Uſe from thoſe Heavenly Bodies, which 1 
carry Light along with them, to guide 
us in the Obſervation of their Motions. 
And thoſe are ({ moſt eminently ) the 
twogreat Luminaries, the Sun, and the 
| Moon. The Diurnal, and Annual Re- 


volu- 


F.. a. 
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volutions of the Sun, which to us are the 
Meaſures of Day, and Year ; and the Sy- 
nodic Revolution of the Moon, by which | 
the Month is meaſured. Theſe Motions 
| are, to us, the original and radical Mea- 
1 fores of Time. And the Day, Month, and | 
| Year, meaſured by them, and beſt known i 
to us are uſed as Standard-meaſuresz as | 
_ * likewiſe others Arbitrarily, and Artifi- 
cially deduced from them, by Parti: 
tion, or Collection, and being reducible f 
to them: as Minute, Hour, Week, Month 
of Weeks, Solar-month, e>c. 
As if it be asked, How much is the | 
Length, Breadth, Height, Depth, or 
Diſtance ot any thing given? I muſt an- 
ſwer, ( not by the Original, but by the 
aforeſaid known, denominated Stan- | 
dard-meaſure ) ſo many Inches, Foot, 
Cubits, Fathoms, Furlongs, Miles, &. 
as the Quantity propoled ſhall require. 
80 if I be asked concerning Duration; 
How long is the Age of a Man? The 
common Anſwer muſt be ( with the. 
Pſalmiſt) Threeſcore Tears and Ter x 
which are indeed meaſured by the Time, 
ſo long as the Sun is in making feventy 
Revolutions round the Ecliptic ; which 
| Revo- 


a — — 
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 _ Revolutions we, by Divine and humane 
Authority, call Years, as a Stated-mea- 
' ſure of Time, by which we keep. our 
Accounts. And in the ſame manner, 
llefs Durations are meaſared by Months, 
or Weeks, or Days: And if they be yet 
* leſs, than by the Parts of a Day, ws. | 
Hours, Minutes, G &. | | 
The Celeſtial Motions numbred by an | 
Act of the Mind, as the Parts of them 
fucceed one another ſecundum prize & 
panes; are the original Meaſures of 


ime; and by help of the Lights in the 
Firmament, are ſo perceptible, and ea- 
| fily known to us by the Interchanges 1 
of Light and Darknefs, Succeſſion of | 
Seaſons, and Termination of Revoluti- 
ons and the manifeſt Effects of them: | 
that from thence we have a more Fami- 
liar, Secondary-meaſure of Time, a | 
| kind of Standard-meaſure of all other 
Motions, or Reſt, or Duration, alln- 
ding, to thoſe other 'Standard-meaſures | 
ſpoken of before (but with ſome Dit- 
ferences which 1 ſhall touch upon.) And 
theſe are principally, the Day, the Lu- 
nar-month, and the Year. | 


I do 
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I do not (intend to fall upon nice, 
Philoſophical Diſquiſitions about the 
Nature of Time, and curious Queſtions 
relating to it: But upon the Uſe'of it, 
in Viii communi ; from the viſible Se- 
condary. meaſures thereof, agreed upon, 
and practiſed, according to both Divine 
and humane Inſtitution. 
lf the Revolution of the Paps 
Mobile be (to the Curious) the firſt 
equal Standard meaſure of Time, and 
we may have ſuch a Conception of it z 
yet I ſce not how we can fo eaſily dic 
cern and uſefully apply this Motion, as 
a Meaſure of Time; but remotely by 
the Guidance of the Lights in the Firma- 
ment, For the Light of thoſe: Bodies 
doth immediately diſcover to us the 
Succeſſion of their own Motion; and 
mediately that of the Frimum Mobile, 
whoſe Parts are numbred upon the De- 
grees of the Equator. - Where we treat 
more generally of Time, the neareſt and 
eaſieſt way is, to be guided immediately 
by thoſe Lights; and make the Day, and 
Month, and Year, our Meaſures of Time. 
And as all other Meaſures of Time are 
reducible to theſe Three, ſo we labour 


| of 5 bY to 
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to reduce theſe Three ( though ſtrictly 
of themſelves incommenſurate ) to one 
another, for civil Uſe, meaſuring the 
greater by the leſs, viz. the Year by 
Months, and the Year and Month by 
Days, and Parts of Days: So that they 


may be indifferently uſed as one agree- 


able Meaſure of Time, greater or leſs, 
as there may be occaſion to apply the 
Meaſure. | 

There is a great Difference, which 
renders the Account of the Meaſures of 
Time to be of much, more difficult and 
curious Contemplation, than the other; 
becauſe the other original Meaſures are 
to be found every where on Earth, and 
the Standards of them Arbitrary ; where- 
as both Original, and what we may call 
Standard-meaſures of Time, are above 
in the Heavenly Spheres. And becauſe 
the other Meaſures, before ſpoken of, 
are of continued Quantity, permanent 
and viſible, and for the moſt Part tra- 
cable; whereas Time is always Tran- 
fient, in a continual Flux, neither to be 


: ſeen, nor felt, nor reſerved ; but only 
meaſured by an Act of tbe Mind, by 


Obſervation, and Application of thoſe 
* B | Moti- 
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Il do nat intend to fall upon nice, 
Philoſophical Diſquiſitions about the 
Mature of Time, and curious Queſtions 
relating to it : But upon the Ule'of it, 
in Ni communi ; from the viſible Se- 
condary . meaſures thereof, agreed upon, 
and practiſed, according to both Divine 
and humane Inſtitution. 
lf the Revolution of the Primun 
Mabile be (to the Curious) the firſt 
equal Standard meaſure of Time, and 
we may have ſuch a Conception of it; 
yet I ſce not how we can fo eaſily diſ- 
cern and uſefully apply this Motion, as 
a Meaſure of Time; but remotely by 
the Guidance of the Lights in the Firma- 
ment. For the Ligbt of thoſe Bodies 
doth immediately diſcover to us the | 
Succeſſion of their own Motion; and 
mediately that of the Primum Mobile, 
l' whoſe Parts are numbred upon the De- 
I. grees of the Equator. Where we treat 
more generally of Time, the neareſt and 
eaſieſt way is, to be guided immediately 
by thoſe Lights; and make the Day, and 
Month, and Year, our Meaſures of Time. 
| And as all other Meaſures of Time are 
- reducible to theſe Three, ſo we labour 
. S to 
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to reduce theſe Three ( though ſtrictly 
of themſelves incommenſurate ) to one 
another, for civil Uſe, meaſuring the 
greater by the leſs, viz, the Year by 
Months, and the Year and Month by 
Days, and Parts of Days: So that they 
may be indifferently uſed as one agree- 
able Meaſure of Time, greater or leſs, 
as there may be occaſion to apply the 
Meaſure. 


There is a great Difference, which 


renders the Account of the Meaſures of 


Time to be of much, more difficult and 
curious Contemplation, than the other; 
becauſe the other original Meaſures are 
to be found every where on Earth, and 
the Standards of them Arbitrary ; where- 
as both Original, and what we may call 
Standard-meaſures of Time, are above 
in the Heavenly Spheres. And becauſe 
the other Meaſures, before ſpoken of, 

are of continued Quantity, permanent 
and viſible, and for the moſt Part tra- 
Qtable z whereas Time is always Tran- 
ſient, in a continual Flux, neither to be 
ſeen, nor felt, not reſerved; but only 
meaſured by an Act of tbe Mind, by 
Obſervation, and Application of thoſe 
, B | Moti- 


14 4 Difcourſe concerning Time. 8 


Motions which are the Meaſures of it: 
We cannot keep by us ſettled and per- 
manent material Standards of the Mea- 
ſures of Time as we do of the other. 

Tbere is another Difference. That the 
Heavenly Votions, (though intricate ) 
are more (tated and certain, than the 
Terreſtrial Models of the Meaſure of 
thoſe other Quantities/before diſcourſed 
of, and are indeed both Originals, and. 
Standards. And, if we. will alſo call 
the Day, and Year, Standard-mea-- 
ſures, it is becauſe they are unalterably 
conſtituted by thoſe Motions, and are 
better known to us, whilſt we follow 
that Light which goes along with thoſe 
moving Bodies; and becauſe they have 
fome Stamp of Authority from the Al- 
mighty Lord of Heaven and Earth, and 
from Regulations of the Calendar by 
publick Authority in ſeveral Govern- 
ments. LOT 

And though, fromthe former of theſe 
Differences, I conceive, we cannot o 
properly call the Celeſtial V otions, Stan- 
dard-me:ſures z becauſe we cannot make 
any ſuch ſtanding Meaſures to be reſer- 
ved, and kept for publick Uſe, we 8 

uce 
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duced when we pleaſe, that they may 
be reſorted unto, and applied to the 


Meaſures which are uſed; as is done 
in the material Standard meaſures, and 
Weights : as Yard, Gallon, Pound, G. 
yet from theit Certainty ( which is the 
other Difference ) we may in ſome man- 
ner look upon them as a kind of Stan- 
dard meaſures; becauſe all Meaſures of 
Time are reduced to thoſe we common- 
ly uſe: But they are improperly cal- 
led Standards, becauſe (as was ſaid ) 
they cannot be made Standing-meaſures ; 
for to be ſuch does not comport with 
the Nature of Time. | 

T had rather called them Stated Mea- 
fares; and we may conceive them to 
correſpond with, and ſupply the uſe of 
thoſe other kinds of Standard meaſures : 
and having alſo fome Stamp of Autho- 


. rity, by which they are ſettled, and ſta- 


ted, ſomething alſo different from Na- 
ture. | 

For, as was ſaid of Meaſures of Length, 
and of Capaciouſneſs, and likewiſe of 
Weights: So here alſo, the Meaſures of 
Time, are (in their way) ſubjected 
more or leſs to civil Sanction. Thus in 
TIN B 2 Nyme 
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Rome (not to ſpeak of other Nations) 
Romulus, and Numa, and after them, 
Julius Cæſar, Ordered, and Conſtituted 


the Account, and Computation of 
Tears, and Months; which laſt Order 


we of Exglard ſtill follow, though in 


long Tract of Time, ſome Anomalies are 
crept in, which makes our Calendar va- 
ry from the true Account of Time. 
There is one remarkable Inſtance of 
this, how we meaſure our Time by Law, 
and not by Nature, and that is the So- 
lar Month; which though it be no Pe- 
riodical Motion, and not, eaſily Menſu- 
rable, and the Months unequal amongſt 
themſelves, and not to be meaſured. by 
even Weeks, or Days; as naturally con- 
fiſting, according to the mean Motion 
of the Sun, of 30 Days, 10 Hours, and 
near half an Hour: Yet by civil Sanction, 
and Conſtitution, this is made to us the 
chiefeſt Meaſure of the Year. And theſe 
Months are meaſured by Integer Days, 
though unequally ; ſome by 31 Days, 
ſome by 30, and one by 28, and every 
fourth Year, by 29. This Solar-month, 


I ſay, is by civil Sanction and Autho- 


rity, notified in Authentick Calendars, 
| made 
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made for our Uſe the chief Meaſure of 
the Year : a kind of Standard, by which 
we meaſure out our Time. But theſe 
Months do not ſo much come under my 
Conſideration ; but more properly, in 
order to Eccleſiaſtical Compatations, the 
Lunar- month; which is Natural, and 
Periodical, and by which Moveable Fe- 
ſtivals of the Chriſtian Church are re- 
gulated. 

We read in Moſes, That God created 
Lights in the Firmament of Heaven, to di- 
vide the Day from the Night, and appoint- 
ed them for Signs, and for Seaſons, and 
for Days, and for Tears, Gen. 1. 14. 

The viſible Motions of all the other 
Lights of Heaven might afford us ſeve- 
ral Meaſures of Time, it we could nnm- 
ber them. But becauſe moſt of thoſe 
Motions are not ſo evident to us, and the 
great Lights are ſufficient, and ſerve al- 
ſo to meaſure even the Motions of thoſe 
other; we therefore, following the 
Guidance and declared Defign of the Al- 


- mighty Providence, deduce our Mea- 


ſures of Time from the ſucceſſive Mo- 
tions of the Sun and Moon, and moſt 
from the Sun: Both of them having Sig- 

B 3 nal 
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nal Motions, and giving ſenſibly Appa- 


rent Signs; the Sun of Seaſons, and of 
Light and Darkneſs, i. e. of Years, and 
of Days; The Moon of her change- 
able Habitudes to the Sun, and conſe- 
quently of her Phaſes, or different Ap- 
pearances to us, and of her Seaſons, 
For ſhe-makes alſo four quarterly Sea- 
ſons within her little Year, or Month of 
Conſecution. I need not add, how ge- 
nerally, and how much thoſe quarterly 


Seaſons of the Moon are obſerved. 


C HAP. H. 

Of the Suns Motion; Meaſuring Days, 
and Years : and making them our Ordis 
nary Meaſures of Time, F Difficulties 
of Accounting by them. & The Inequa- 
lity of the Sun's Motion, and of Solar 
Days briefly mentioned. & From Day 
and Year other Meaſures derived. $ And 
their Uſefulneſs. & The Diviſion of a 
Circle into 360 Degrees, _ 


Hether the Sun actually moves 
out of his place, or elſe is fixed 
apon his own Center, and only ſeems 


ta 
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to move, and the Motions be attributed 
to the Earth, after the Copernican way 
which of late is more generally favour- 
ed, becauſe it does much better, and 
more eaſily ſolve all the Phenomena : 
Yet it is ſtill the Sun, which ( accord- 
ing to the Scripture ) by his Light go- 
verns the Day, and by his Light and 
Heat makes the Seaſons of the Year ; 
and terminates to us, and diſcovers un- 
to us the Revolutions of the Earth, 
(ſuppoſing the Motion thereof) both 
in it ſelf, and alſo about the Sun. And 
it is all one, as to our Sight, and Calcu- 
lation of Time, whether the Motion be 
attributed to the Earth, or to the Sun: 
As the Diſtance is (till the ſame, whether 


' we fanſie the Shore to recede from the 


Ship, or the Ship to move from the Shore. 

I ſhall therefore in this Diſcourſe, 
{ becauſe of Prepoſſeſſion of the one, 
and Prejudice againſt the other) ſup- 
poſe the Sun to move according to the 
Ptolemaic Syſtem. 

Firſt then, from the Motions of the 
Sun, as original Meaſures, .are conſti- 
tated for our Uſe, Two moſt Signal, Un- 
verſal, Natural, Diſtinct, Perceptible 

ar . Mea- 


four Minutes of an Hour. 
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Meaſures of Time; which are as Stan- 


dards for us Mortals to meaſure our Time 
by: And theſe are, the Day, and the 


Year. 


The Day, i. e. the Natural Day, 
Nuy.w4egr, though it be accounted in 
General to be meaſured by one whole 
Revolution of the Primum Mobile, and 
with it of the Equator upon the Axis 
of the World : Yet more preciſely, and 
truly, it is meaſured by the Revolution 
of the San, carried along with the Mo- 
tion of the Primum Mobile, upon the 
ſame Axis, either in the Equator, or in 
Jeſs Circles, very near Parallel to the 
Equator, which are therefore called Pa- 
rallels. | 

For the Day, being viſibly governed 
by the Sun, is a little longer than the 
Revolution of the Equator: ſo much, 
as is occaſioned by the Advance of the 
Sun in his Annual contrary Motion along 
the Ecliptic, in that Space of Time ; 
which is about one Degree of the Eclip- 
tic, and which the Sun paſſeth in about 

I ſay, the Solar-day, from the Meri- 
dian of à Place on Earth, round kn the 
lame 
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ſame Meridian again, is a little longer 
than the ſame Revolution 6f the Equa- 
tor: viz, ſo much longer, as the ſame 
Point of the Equator is returned ſooner 
to the ſame Meridian, than is the Sun; 
which in that Space of Time, by his An- 
nual contrary Motion Eaſtward, will be 
advanced near a Degree of the Ecliptic, 
croſs to the Motion of the Equator. 

As, ſuppoſe the Sun to be in the firſt 
Point of Ares, i. e. in the Equinoctial; 
then, by what Time the firſt Point of 
Aries will be carried round with the Diur- 
nal Motion of the World contrary to the 
Order of Signs, from one Meridian to 
the ſame again: In that Time the Sun will 
be advanced, as was ſaid before, near one 
Degree of Aries, contrary to the other 
Motion ; and fo will be found diſtant 
from the ſaid firſt Point, about a Degree, 
and will require about four Minutes of 
an Hour, to be brought back by the 
Motion of the Primum Mobile, to the 


ſame Meridian: i. e. The firſt Point 


will return to the Meridian ſooner by 


about four Minutes of an Hour, than the 


firſt Degree of Aries, where about the 


Sun will be found at that Time. And fo 


much 
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much the Sun's Diurnal Motion is lon- 
ger than the Revolution of the Equa- 
tor. | 

As a natural Day is meaſured by the 
Revolution of the Sun, from any one 
Meridian to the ſame Meridian again; 
So a Yearis meaſured by the Motionsof 
the Sun round the Ecliptic, upon the 
Axis of the ſame, from one Point of the 
Ecliptick ( ſuppoſe from the firſt Point 
of Aries ) to the ſame Point again: 
And this Revolution is performed Ob- 
liquely, and contrary to the other; To 


that the Day and Year ſeem not to cor- 


reſpond with, or regard each other. 
The Year is meaſured to us by the 
Revolution of the: San in the Ecliptic 
The Day by his Motion im, or Parallel 
with the Equator ;- The Year by the 
Sun's Motion Eaſtward in Corſe 


or ſecundum Seriem Signorum ; The Day 
by his Motion Weſtwardd in Antecedentia, 

or, contra Seriem Signorum. p | 
The Day 1s no aliquot Part of the Year 
(ſtrictly ſpeaking )” neither to Com- 
mu or Divide the Year, To much as 
by Units, If the Year: comprehend Days, 
it is but as any greater Space of Time 
| may 


quentia, 


9 
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may be ſaid to comprehend a Leſs, tho 
the ls Space be incommenſurate to the 
Greater. 

And from theſe differing Properties 
of Day and Year, ariſe Difficulties in 
carrying on and reconciling the Suppu- 
tations of Time, eſpecially in long Mea» 
ſures. Although it muſt be confeſſed, 
that for vulgar Uſe, where 1s no need 
of, or regard to exact Calculation; we 


have no better Meaſure of a ſingle Year, | 
than the Day, and the Artificial Solar- 


month, conſiſting of even Days: Be- 
cauſe the Succeſſion of Days is ſo viſible, 
and ſo eafily numbred, that by theſe 
we may keep as good an Account of the 
Year, as is needful to our common Oc- 


eaſions. 


But if we thus meaſure many Ages of 
Years: by even Days, our Computation 


will be perplexed, 


For the Year ( withour regard to 
Days ) ends, and is terminated with an 
odd Day, and odd Hours, and odd Mi- 
nutes, and odd ſecond Minutes; if we 
go no farther: So that it cannot be mea- 
ſured by any even Number of * or 
Hours, or Minutes. « 

e 
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| | The Circle of Degrees in the Ecliptic, 
| which make a Year, are 360 ; the Cir- 
1 cle of Days within a Vear is broken into 
365, and almoſt a Quarter. The Sun is 
carried round the World backward (the 
daily Motion compared with the Annu- 
al) 365 Times, and almoſt a Quarter, 
while he makes his own Round for- 
wards of 360 Degrees of the Ecliptic : 
So no Circle of even Days can make a 
Year; which ( as was ſaid ) creates dif- 
ficulty in keeping account of Years. - 
And the very Steps which the Sun 
appears to us to make through the Eclip- 
tic, are unequal; as alſo the Days, if 
one be compared to another ſucceſſively 
throughout the Vear, are found not to 
be equal, and will not juſtly correſpond 
with any Artificial, or Mechanick equal 
3 of Time; as by Watch, Clock, 
C. | 8 
So that we are to find out the Extre- 
mities on both Sides, and from and be- 
tween them, the Middle daily. Motions 
of the Sun along the Ecliptic; and to 
frame Tables of Equation of Natural 
Days to. be applied ro the mean Moti- 
on, by Addition, or Subſtraction, 0 
the 
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the Caſe ſhall require: which are ſtyled 
Proſtbaphæreſet; The Greek word - 
Sapzigens being fitted to comprehend 
both Addition and Subſtraction. 

The Day is limited to us by the In- 
terchanges of Light and Darkneſs; and 
the Year by the ſucceſſive Seaſons of 
Winter, Spring, Summer, and Autumn: 
And theſe are Signal and Certain (tho 
not Original) Meaſures of Time, con- 
ſtituted by the Revolutions, and mani- 
feſted to us by the Light of the Sun. 
And we have no other Meaſure, ( ſave 
one of the Moon) but are, as we ſay, 
Artificially made out of theſe by com- 
pounding or dividing them. No o- 


ther Meaſure of Time deduced from 


any other Original than the Motion of 
the Sun, can be ſo evident to us: For 
theſe are apparent, at leaſt after a groſs 
manner, to all Mankind, and to almoſt 
all living Creatures; others only to the 
Learned in Aſtrogomy, or elſe derived 
from theſe by Inſtitution for civil Uſe. 
And from theſe Conſtituted Meaſures, 
and Denominations of Time; wiz. Day, 
and Year, ( not excluding the Lunar- 
month) all other Meaſures of Duration, 
| or 
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or Succeſſive Motion, are Artificially con- 
trived for civil Uſe, by dividing 
theſe into leſs Parts, or collecting and 
compounding them. The Day for 
fmall Meafures, chiefly by Partition, 
and the Year for Great, by ColleQion 
of Numbers of Years: Or we may mea- 
fure by Numbers of Days, and Parts of 
T ear. | 
Some divided the natural Day, com- 
prizing Day and Night into fonr Parts, 
or Quarters for the Day, and four for 
the Night; and each of theſe Quarters 
conſiſted of three Planetary Hours: The 
Artificial Day from Sun riſe to Sun ; ſet 
(be it longer or ſhorter) being divided in- 
to 12 equal Hours; and the Night like- 
wiſe into 12: Three of which Hours 
made one Part, or Quarter. But the 
Hours of the Day were always unequal 
to the Hours of the Night, according 
to the Increaſe, or Decreaſe of the 
Length of Days and Nights: Only if 
the Sun were in the Equinoctial, or the 
Inhabitants under the ſame; then the 
Days and Nights being equal, ſo would 
the Hours be alſo, 


But 


* 
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ZBut the general Ufage is to divide the 


whole natural Day into 24 equal Hours, 
an Hour into 60' (Minutes) a Minute 
into 60“ ( ſecond Minutes) a fecond 
Minute into 60" (Thirds) and fo 
ON. bs: Ty 
And by thus dividing the Day, we 
compute the ſmalleſt Meafures of Time : 
and by . compounding Years, we mea- 
ſure the greater Spaces of Duration. 
But we muſt obſerve, that the Day is 


not thus divided by Nature, as it is into 


Light, and Darkneſs; and by the Me- 
ridian into Noon, and Midnight : But 
this Diviſion (as moſt others are) is 
Artificial, and at our pleaſure, by Con- 
ſent of Nations. | 

We may obſerve likewiſe, that the 
common Divifcon of a Circle, into 360 
Degrees, or Parts, is alſo Artificial, and 
Arbitrary: But it is well choſen and 
pitched upon, as being a Number that 
abounds with Integer aliquot Parts, and 
therefore moſt apt tor Partition ; and 
being, as near as may be, ſuited to the 
Number of Days, which the Sun makes 
in a Year, in compaſling his whole Cir- 
cle of the Eclipticz wiz. 360, to 365, 
- And 


— 
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And in both reſpects it is beſt fitted for 
Aſtronomical Uſes. e 


of the former of theſe, the Aliquot 


Parts of the Numbers 360, take a ſhort 


View, as follows; 


| 360 8 ——45 
2 -—— 180 — 4 
3 is 10 36 
| 90 12 ——— 2 
__ 72 15 2 
1 18— 


In toto 23 ſeveral Aliquot Parts. 


The Number 6, is celebrated for ha- 
ving all Aliquot Parts; viz. 3, 2, and 1; 
and for being compoſed of the Aggre- 
gate of them all; and therefore is ſtiled, 
The Perfect Number. Wes, 

And 10 is the firſt of the Saracenical 
Characters, or Figures with Cypher, 
that great Friend to Calculation; or ra- 
ther, which changeth Calculation, ſtri- 
ctly fo called, into eaſie Computation. 
Now the Number 360 conſiſts of the 
Square of 6, wis. 36, multiplied by 10, 
or having a Cypher added to it. 


of | 
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Of theſe 360 Degrees, or Parts of a 
Circle, every one may be ſuppoſed to 
be ſubdivided into Minutes, Seconds, 
Thirds, G. And theſe Parts are mar- 

ked alike with the Parts of an Hour, ex. 
gr. For Hours; 3", 2", 5, 4, and fo 
onwards: For Degrees; 30%, or 37, 2“, 

5 4 e. i. e. 3 Hours, or 3 De- 
grees, 2 Minutes, 5 Seconds, 4 Thirds, 
and ſo forwards: A Minute being z; of 
an Hour, or of a Degree; a Second, 
5 Of a Minute; a Third, & of a Second; 
G. So that one Hour, or Degree, con- 
tains 60, 3600, 2160 ,, and as 
many Fourths , as is the laſt Number 
multiplied by 60; viz. 12960000 l- 
moſt 13 Millions. | 3 

By Compoſition, or Joint Number of 
Days, beſides ſuch as have been for- 
merly in uſe, we have now chiefly, 
the Week, made of ſeven Days; and a 
Month, made of 4 Week, or 28 Days. 
By Partition, or groſs dividing of the 
Year, we have the 4 Quarters, or Seaſons 
of theYear; we have 12 Calendar-months 
intended (however now unequally 
conſtituted at pleaſare_) to meaſure the 
Movement, or Paſſage of the Sun 
C through 
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through every of the 12 Signs of the 
r ier Fl 
..+ Laſtly, By compounding, or number- 
ing Years, we keep Account of A- 
ges, and*publick Tranſactions, and me- 
morable Accidents: we make Cycles, 
and Periods of Years, as Decads, Cen- 
tories, Chiliads, &*c/ chiefly for the 
Uſe of Computations in Hiſtory, Chro- 
nology, Aſtronomy; Gc. The Num- 
bers of Years, by which we meaſure the 
Spaces of Time ; having their ſeveral 
Epocha's, or Beginnings ; as, from the 
Creation of the World; from the Flood; 
from the firſt Olympiad; from the Build- 
ing of Rome; or trom any remarkable 
Paſſage, or Accident, giving us a plea- 
ſant Proſpect into the. Hiſtories of An- 
tiquity, and of former Ages. 

We Chriſtians make the reputed 
Year of the Nativity of our Bleſſed Sa- 
viour our chief Epocha, from which to 
make our Dates, brought in uſe firſt by 
Dionyſius, Exiguus, Abbas, who lived 
in Juſtinian's Reign, about the Year of 
our Lord 528: And tho his Com- 
putation may perhaps differ two Years 
from Truth, as Helvicys z or more 
| / Years 
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Years, as others are of opinion ; yet 
ſince it is, and has been univerſally re- 


ceived over all Chriſtendom, our Com- 


pute by it is, as for the Uſe of it, cer- 
tain, arid not liable to any Error or 
Miſtake. It was ſtiled ra Dionypſiana, 
or, Ara Chriſtiana, and afterwards 
Pulg aris was added to it, to diſtinguiſh 
it From Era Chriſtiana Vera, as conten- 
ded for though never in uſe. 

Till then, the Accounts in uſe were, 
the Olympiads, the Conſuls, Urbs Condita, 
Indictions. The Olympiads were a ſmall 
Cycle, but of four Years, ſtill repeated, 
and numbering withal the Repetitions : 
But Iphitus made them an Ara, by ac- 


counting a continual Series of expand- 


ed Years from the firſt Olympick ; and 
they were uſed both ways, but chiefly 
the Olympiads, by Quaternions, 
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CHAP. III. | 


Of Epocha's, Cycles, or Periods. & Of |. 
the Dionyſian Period. & Of the Cycle 
of the Sun; and Changes of the Domi- | 
nical Letter. ' Containing alſo an Ac- 
count of the Mee; and Biſſextile. 
With a Table of the Dominical Letter, 
&c. & Some other Periods ;, particular- 
ly, that called the Julian. & The In- 
dition. & Some principal rag, and 
Period; with a Table, reducing them 
to the Year of our Lord. 
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ERE, if I may have leave to di- 
| greſs, and take in Notions, tho' not 
ſo pertinent to our preſent Deſign ; yet 
equally profitable and uſeful to young 
Students, for whom this Diſcourſe is 
intended : I would in this Place ſay 
ſomething more of Epocha's, and Pe- 
raods. | 

And, firſt, I take Epocha to be the 
Head, or Beginning, (the Pauſe, *'E2234, 
or Stop, it you reckon up, or back- 
wards as far as you can: ) And ra, 
the Continuation, or Series of any Ac- 
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count of Years; which is, or may be 
ſuppoſed to be extended, and numbered 
, onwards, as long as Time ſhall have a 
Being. 8 
Secondly, A Cycle, or Period, is an 
Account of Years that has a Beginning 
and an End too ; And then begins again 
and again, as often as it ends; and fo 


| obtains a Perpetuity. The Ara has 


but one Beginning, which is the Epocha, 
if we ſpeak ſtrictly, though the Words, 
are often promiſcuouſly uſed : And from 
thence a continual Extenſion, 

The Cycle, or Period, has its Conti- 
nuation by beginning again as oft as it 
ends, going as it were in a Circle, and 
thence it has its Name. Thus the Cycle 
of the Moon, after every Space of 19 


—— —ä— 


Years, begins again, tot ier, quoties, in in- 


finitum, I think we do more common— 
ly uſe theſe words ſo, as to ſtile a leſſer 
Space a Cycle, and a greater by the 
Name of Period; and you may not im- 
properly call the Beginning of a large 
Period, the Epocha thereof. For the De- 
rivation of theſe Words, Fpocha and - 
ra, I refer you to the Etymologiſts. 


C3. The 
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The aforeſaid Dionyſius (or, as ſome 
affirm, Victorius Aquitanus, about 70 


Years before him) conſidering that a 


ſmall Cycle of Years (by reaſon of its 
often Revolution) cannot give ſo cer- 
tain a Character of Time, as a large Pe- 
riod, contrived a Period, uſeful for 
Computation, conſiſting of 532 Tears; 
by applying the (Cycle of the Sun 28, to 
that of of Moon 19: which multiplied 
together, give the Number ot 5323 be- 
ginning as oft as thoſe two Cycles take 
their Riſe together at 1, as they did 
lately in the Year 1672. Dionyſius how- 


ever gave it a new Beginning, by apply- 


ing it to the Year of our Lord; and 
therefore it was generally (tiled, the 
Dionyſian Period. This Period has had 
but 4 Beginnings ſince Chriſt ; viz. A. D. 
76, 608, 1140, 1672: and this preſent 


Year 1693 is the 22% Year of this Period. 


As the Cycle of the Moon ſerves to 


ſhew the Epacts, and that of the Sun the 


Dominical Letter, throughout all their 
Variations: So this Dion) ſian Period 
ſerves to ſhew theſe two Cycles both 
rogether, and how they proceed, and 
vary all along, till at laſt they accom- 

| pliſh 
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pliſh their Period, and both together 
take their Beginning again after every.. 
532 Year. o 

And it ſerves farther alſo (which was 
the chief Deſign of it) for more cer- 
tain Computation, by how much it is 
a larger and more comprehenſive Pe- 
riod, and under a more undeceivable. 
Calculation. 1 

The two Cycles, which make this . 
Period, are (or ought to be) very well | 
known to all. One of them, that of . 
the Moon, or golden Number, is at II 
large explicated in the following Diſ- $12 3 
courſe: The other, that of the Sun, 1 
ſo called, becauſe it ſhews. the Sunday 
Letter, being a Table or Cycle of the. 
Changes of the Dominical Letter; which 
I ſhall briefly here explain. 

Inſtead of the ancient Roman diviſi- | 
on of the Month, into Nones, Ides, and 1 
Calends; we reckon the Days of the 115 
Month in Order: And inſtead of their 
accompting by their Nundine ( quaſi 11 
Novendinæ ) their Mercates, or Fayrs, | 1 


for the Country-People to come to 
Town every 9 Day, for Commerce 
and Trade; and to receive their Laws; 
| C 4 ( as 
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(as the Greeks reckoned by Ten's, di- 
viding their Month into 3 parts) we, 
as the Hebrews number our Diys by 
Weeks, and. their Returns, after every 
7 Days ; which the Jews did in relati- 
on to their Sabbath, (and poſſibly the 
Hriant, &c. in relation to the Quar- 
3 ters of the Moon, conſiſting each of a- 

bout 7 Days ) and we, as Chriſtians, for 
1 WR our Lord s-day. 

We deſcribe the Days of the Week by 
ſeven ſeveral Names, as Sunday, Mon- 
day, Tueſday, &c. And to diſtinguiſh 
them in the Caendar there are 7 Let- 
ters appropriated, and ſet in Alphabe- 
| | tical-order before them, and ſo repea- 
1 ted throughout the whole Year ; vis. 

| A, B,. C. D, E, F, G5 and fome one 

of theſe is the Dominical Letter, or 
5 the Letter for Sunday; and the Letters 
1 following for the other Days, as they 
follow. 

But the Sunday Letter is not conſtant- 
ly the ſame, but is changed once in 
every common Year, . and in every 
Fourth, or Leap-y ear, twice. And the 
reaſon is, firſt, becauſe the common 


Year does not conſiſt of Juſt Weeks, 
ut 


A. 
* 


r 


1 
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but of 52 Weeks, and one Day. 80 
that as the Year bezins with A, ſet be- 
fore. New. years day: So it ends with 
A, ſet before the laſt Day. And the 
Year beginning again at A, there will 
| be two, A, A, falling together, Dec. 
| 31. and Jan. 1. and if one of them, 
(the former) happen to be Sunday, 
the other in courſe muſt ſtand for Mon- 1 
day; and then reckoning onward, Sun- 1 
day muſt fall upon the firſt following G, i 
and G will be the Dominical, that en- 
ſuing Year. Thus the odd Day ſhifts | 


— — - 


back the Dominical Letter every Year, J. 
by one Letter. And this Revolution WAR 
would be terminated in 7 Years. Th \ 
But ſecondly, There comes in another Wh 
odd Day every 4 Year, being Leap- 1 
year. And in that Vear there are con- 
ſequently two ſuch ſhifts; the Sunday | 
Letter being changed twice: Once at | 


the beginning of the Vear; and the 24 
Time towards the latter End of February, 
by Interpoſition of the Biſſextile, or In- 
tercalar Day; called Biſſextile, becauſe 
the 6* of the Calends of March is twice 
repeated. And the reaſon why this was 
done in that Month, and not rather at 


the 
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the End of the Year {gems to be, becauſe 
by Numd's Inſtitution for the better re- 
gulating the Year, (in imitation of what 
the Greeks had done before ) there had 
been an Intercalation of ſeveral Days, 
at that very Time in February. 

To take a more eaſie Account of theſe 
Changes, there is appropriated a'Cycle, 
which comprehends in order all the Va- 
riations of the Sunday Letter: and is 
therefore called, the Cycle of the Sun; 
compoſed of 4, which makes the Leap- 
year, and 7, the Change of the one odd 
Day, throughout the Septimana, or 
Week; 4 Times 7 gives 28. This Cycle 
begins at that Leap-year, wherein G and 
F are the Sunday Letters, and is terrhina- 
ted at 28. By the Table annexed, you 
may ſee how it proceeds. I have added 
to it the Cycle of the Moon, or golden 
Number; that you may view their Pro- 
greſs, from their being joined, and be- 
ginning together, in the Year, 1672. 
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| A. D. Cyc. I P. Lecter Cyc. yf + 
6 I672] 1 G. E I 
73 2 = | 2 
74 3 | 3 
| 75 4. C 4 
. 4.70 3 B. A Ec 
- G 6 
78 7 F 7 
120 8 a 8 
1680 9 D. C 9 
81 10 f B | Io || 3 
82 11 A 114 
534. 12. 3G I2 |. 
84] 13 F.E [ 
881 14 D 11. 5 
85 15 18 15 
ory] 16. . 1 
|. I7 "AG 1 | 
\89] 38 |. 18 | 
| 1650 | 123 i 4 
1 00-1 'D E-+ Fi 
131924 21 C. B 2 Fry 
93] 22 A 3 | [19 
21 23.1.6 4 | 
95] 24 F 5 1 
| 96 25 R E. D 6 174 
921 26 C 7 ry 
98 '27 B 8 1 
99 28 | A 9 } 1 ; 
% t rn | G.F | to "8 
701 2 E 11 | | 1) þ | 
702 3 1 1214 111 
703 4 C 13 1 
70% 5 | BA | 24 14 
— 2 2 | 41 
1 
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It is likely the aforeſaid Period was 
made by Dionyſius (or whoever elle firſt 
attempted it) in imitation of Calippus, 
who, many Ages before, in like man- 
ner, and for the like reaſon, joined tour 
of Metor's Lunary Decennoval Cycles ; 
(hat they are, you will fee hereafter) 
out of which he made a Period of 76 
Years, which had its beginning at the 
New-moon, next after the Summer Sol- 
ſtice, after the Victory of Alexander the 
Great over Darius. 

And in the ſame manner, after the 
third Revolution of this Period, Hippar- 
chus enlarged it, by adding together four 
of theſe Calippic Periods, and ſo obtain'd 
a great Period of 304 Years, containing 
16 Metonic (ycles. 

Upon the ſame Principle, but with a 
greater and nobler Deſign and Event, 
Joſeph Scaliger formed a Period, which 
is become, as it were, a Standard to all 
others; including aud comprehending 
them all, and excells them all for Cer- 
tainty: becauſe we can, when we 
pleaſe, by . of the Courſe of 
the Cycles of which it conſiſts, trace 
up to the Head, or Beginning of it ; 

5 ä an 


i. 
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and ſo, infallibly determine in what 
Year of this Period, any given Year is 
to be placed ; which by him was thus 
contrived, | 

Upon the Dionyſian Period, formed, 
as I have ſhewn, out two Cycles, viz. 
of the Sun, and Moon, he grafted ano- 
ther moſt excellent one for Largeneſs and 
Certainty beyond all other; commen- 
cing 764 Years betore the reputed Epo- 
cha, of the Creation in uſe with us, and 
ſerving for many thouſand Years: And 
it was by joining the Roman IndiF:on, 
a Cycle of 15, to the other two Cycles, 
i. e. to the Period of Dionyſiur. 

The Iudiction, inſtituted by Conſtantine, 
the Great, is properly a Cycle of Tri- 
butes, orderly diſpoſed for 15 Years: 
And by it Accounts of that kind were 
kept. Afterwards, in memory of the 
great Victory obtained by Conſtantine 
over Maxentius, 8.Cal. OFob. 312 ; by 
which an entire Freedom, and as it 
were, a new Life was given to Chriſti- 
anity. The Council of Nice, for the 
Honour of Corſtantine, ordaind, that 
the Accounts of Years ſhould be no 
longer kept by the Olympiads, which 
till 
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till that Time had been done; bat that 
inſtead thereof, the Iadiction ſhould be 
made uſe of, by which to reckon and 
date their Years ; which hath its Epocha 
Anno Dom. 313. Jan. 1. e 
Now this Cycle, as was ſaid, was by 
Scaliger joined to the other two; ma- 
king the Epocha, or Beginning, when all 
three Cycles begin together at 1, which 
comprehends a Period of 7980 Years ; 
having its Epoca 764 Years before that 
of the Creation now in uſe: And this 
is ſtiled the Julian Period. The golden 
Number has its Period in 19 Years, the 
Cycle of the Sun in 28, the Indiction 
in 15: The two former, as before, mul- 
tiplied one by the other, give 532 3 
which multiplied by 15, gives 7980. 
This Period is of great uſe in Chrono- 
logy, and they apply all other Periods 
and Epochas to it. 
Chronologers differ amongſt them- 
ſelves about moſt other great Epoche's; 
as particularly, that moſt principal Epo- 
cha of the Creation, which is accounted 
by Archbiſhop Uſher to have been 4003 


ears compleat before the vulgar Era 


of Chriſt; by Scaliger, 3949; by Peta- 


vint, 2993: Ge. 80 
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So that when I read of, an Action 
ſaid to be done in ſuch a Year of the 
Creation, I am in uncertainty, whoſe 
Opinion amongſt them my Author fol- 
lows; and conſequently know not what 
Year "he means: But the Julian Period 
is ſo fixed by certain Calculation of 
the Revolution of thoſe Cycles which 
make it, that it can lie under no Miſtake 
or Doubt, but is an infallible Character 
of that one Year ; to which therefore 
all other Aras muſt be reduced, as well 
as we can. 

It is neceſſary to know the different 
Periods, and Epochas as they were in uſe 
amongſt ſeveral Nations, and to know 
how to reduce them to our way of Ac- 
counting; elſe we cannot underſtand 
their Hiſtorians as to the true Date, and 
'Time of Occurrences, which they re- 
late and account after their own Way. 

The Greeks accounted by the Olym- 
piads chiefly, the Romans from the Buil- 
ding of Rome, and by their Faſt: Conſu- 
lares, as the Athenians did by their Ar- 
chontes. The Aſtronomers from Nabo- 
naſſar. The Ara of Diocleſian, or of 
the Coptites, or Martyrs, in many pla- 
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ces was uſed until the Chriſtian AEre 
took place; and is ſtill in uſe, as Hel vi- 
cus relates, amongſt Arabian and Atbi- 
opic Chriſtians, The Arabians and Turks 
account from the Hegira, or Flight of Ma- 
homet. The Perſians from Jexdagird, &c. 
I have, for this cauſe, in the following 
Tables, endeavoured to reduce the prin- 
cipal Æra's, and Periods, to the Year 
of our Lord: Some having their Epocha's 
before the Nativity, and ſome after. 


— 


| 


2 


A. D.] 1 |1600|1569|1700 
e 4714 681364 6413 
Creation. 39505349 5644 | 5649 
us 3761 5360] 5455 84 
Pal, 2294 38933988 3993 
om | 1498] 309731923197 
b 1183 2782] 2877 2882 
e 10182617 2712 2717 
9. 1195045943618 4619 
727722260271 
eee 

i. | 749 23492444 2449 
Le, 4616451 174011745 


Heads 
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253% 4 b — — 
after Chriſt TIER | 1609 1695 1700 | 
a | _70| [1530 [1625 [1630 
— —— 284 [1316 [1411 [1416 
ra. 313 [ak | nts 14. 


5622 | 978 [1073 [1078 


Jexdapird. | 632 968 1063 1068 
conqueſt. 1066 | 534 | 629 | _634 


| 
| 
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As to theſe Tables, the Reader may 
obſerve, that Authors differ about fixing 
ſome of the principal Ara's (as I ſaid 
before) eſpecially that of the Creation; 
about which many Learned Men diſſent 
from one another. But chiefly the Ac- 
count of the Septuagint, and that like- 
wiſe which a great part of the Eaſtern 
Churches do follow, and the Weſtern 
did even after St. Jerom s Time; are very 
widely diſtant from that uſed by us at 
preſent, grounded (as 'tis thought) 


upon a different Reading of the Anci- 


ent Text of the Hebrew Bible, where it 
D 
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relates to the Lives of the Patriarchs, 
and ſome other Circumſtances, And as 
the Number of Years are differently 
computed, ſo the Years themſelves alſo 
have different Beginnings ; ſome in Sum- 
mer, and others in Winter, ec. and 
conſequently, ſome about the Middle, 
compared with other Tears: whence 
one half of ſuch a Year ſeeming to be- 
long to the preceeding, the other to the 
following Year of another Ara ; the 
Epocha thereof is placed by ſome a Year 
ſooner, by others a Year later. So that 
by reaſon of theſe, and other Confu- 
fions incident to Chronology, it is 
very difficult, I may ſay beyond hu- 
mane Induſtry, to come to an exact and 
correct Determination; and therefore 
every one may, and will take leave to 
abound in his own ſenſe. 


— 


j 


| 
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| C H A P. IV. 
Of the Day as applied to meaſere the Tear. 


Different Accounts of Years. among 
0 the Ancients, and Confuſed. & The Ju- 
> | lian Tear. F Inequality of Natural 
if Days; and Reaſons thereof; With a 
70 ſbors Table of Equation. 


> | T_TAving no viſibly diſtin& Periods, 
' or Meaſures of our Time for all 
other Morions, but the Day, and Year, + 
and Lunar-month ; the Day is beſt 
known to us, being but of a ſhort and [19 
- 3} cafie Obſervation, and having ſo viſible _ 
Change of Parts and eaſie to be meaſured 
: by Mechanick Motions : But the Year is 
) more obſcure; though we are ſenſible 
of the Seaſons, yet it is hard to find the 
Beginning and End of it. We are there- N 
fore conſtrained to make the Day ſerve 1 
to meaſure the Year as well as we can, f 
| though not commenſurately to each Year 11 
( as has been ſhewed before ) but by : 
collecting the Fractions of Days in ſeve- IH 
ral Years, till they amount to an even " 
Day ; and then, by Addition or Sub- 
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traction, reducing the Year as near as 
may be to his juſt Courſe. 

I ſay, by Addition, or Subtraction of 
a Day; (when it is ſo collected) to or 
from the Account of the Days of the 
Year at certain Periods: As at every 
fourth Year to add the Biſſextile-day, 
and at every Period of about 134 Years, 
to omit it; which is to ſubtract it: Not 
regarding the ſmaller Inequalities in the 
mean time all along, which will never 
exceed the Compaſs of a Day, before 
the Year be ſet right. For the reaſon 
of this Subtraction, ſee more after- 
wards. 

This uneven Meaſure of the Year, by 
collection of Days, and the Meſure not 
being then ſo perfectly known to the 
Ancients, rendered it very difficult for 
them to keep a juſt Account of Tears, 
and to tranſmit a true Chronology to 
ſucceeding Ages. 

Their civil Conſtitutions of the Year 
were after different manners in ſeveral 
Nations; ſome uſing the Sun's Year, but 
in divers Faſhions ; and ſome following 

the Moon, finding out Emboliſms, or 
Equations, even to the Addition of 
p whole 
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whole Months, to make all as even as 
they could. 
= But it may be thought, that whatever 
Methods the Ancients did apply in their 
\ | Computations, and Settlements ot the 
' *® Spaces of Tears; yet they might pro- 

” bably have been kept in ſome Bounds 
of their Accounts, by the viſible Cha- 
raters of thoſe stated meaſues, ws, 
Day, and Year ; and moſt eſpecially of 
the Year, 

For the Night and Day always made 
a natural Day of 24 Hours, in all Pla- 
ces remote from the unhabitable Poles 
of the World; and Winter and Sum- 
y mer always meaſured a Lear: So that, 


tif they obſerv'd but Winter and Sum- 
e | mer, they could not loſe a Year in 
r } their Accounts, though they were per- 
s, | haps not able to meaſure the Year ex- 
o actiy by Days; therefore it was as uſu- 

al to them to expreſs a large Space of 
ar Time, by ſo many Winters, or Harveſts 
al as by ſo many Years. I muſt not diſ- 
ut ſemble, that they who inhabit juſt un- 
18g der the Line, may feem to have two 
or Winters, and two Summers: But there 
of alſo they have four interchangeable Sea- 
le D 3 ſons, 
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ſons, which is enough whereby to mea- 
ſure the Year. | 

But at laſt Julius Ceſar, a Year before 
his Death, and 44, or 45 before Chriſz, 
with the help of Soſggenes, an /Eg ypti- 
an, univerſally ſettled the Account of 
the Tear; which we of England follow 
to this Day; and which from him is ſty- 
led the Julian Year. 

He ſuppoſed the Solar-year to contain 


juſt 365 Days, and a Quarter, or 6 Hours, 


and ordered the Continuance of the Ac- 
count of Years, by adding a Day to eve- 
ry fourth Year, collected from the odd 
ſix Hours, remaining above 365 Days at 
the End of the Year; making three Years 
ſucceſſively to conſiſt of 365 Days, neg- 
lecting the odd 6 Hours; and the fourth 
Year (Biſſextile, or Leap- year) of 366 
Days; making thus ( as he thought) a 
perpetual Equation of the yearly Ac- 
count. ; 

Having, before, taken notice of the 
Inequality of natural Days ; I ſhall, be- 
fore I paſs farther, ſay ſomewhat more 
of it in this Place. 

It is to be thought, that of himſelf, 
the Sun moves equally through the De- 
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grees of the Ecliptic: But by reaſon of 
the vun's Excentricity to the Earth, and 
Obliquity to the Equator; he appears to 
us to move unequally. The Sun paſſeth 
360 Degrees of the Ecliptic, i. e. round 
it, in 365 Days, and almoſt a Quarter 
of a Day: So it is plain, that the Sun 
does not paſs a whole Degree of the E- 
cliptic in a Day, one with another, but 
ſomewhat leſs, viz. 59. 8: but he is 
found ſometimes to exceed that Number, 
and ſometimes to fall ſhort of it. 
So that 59 and 8 muſt be called his 
Middle, or mean Motion, being be- 
tween his two Extreams, of ſometimes 
going faſter, and ſometimes ſlower, 
which makes the Inequality of natural 
Days. About the Summer-ſolſtice, be- 
ing in his Apogæum, he is found, by Ob- 
ſervation, to paſs but 57 Minutes in a 
Day : And at the Winter- ſolſtice, in 
his Perigæum 61, according to his appa- 
rent Motion. | 
The Conſequence whereof is, That 
the natural Day of 24 Hours is ſhorter 1 
in Summer than in Winter: So that | | 
{ 


the Sun is 8 or 9 Days longer in paſſing 41 
the Northern half of the Ecliptic, than 1 
D 4 the 


* 
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the Southern, Take but your Alma- 
nack in hand, and number the Days of 
the Sun's Paſſage between the Equino- 
(ial Points, and you will find, that from 
the Sun's Entrance into Aries to his En- 
trance into Lihra, are about 4 or 5 
Hours above 186 Days; and from thence 
to his Entrance into Aries, are ſo much 
leſs than 179 Days; 7 or 8 Days diffe- 
rence. Which Entrances vary every 
Year, as influenced by the unequal Mea- 
ſures of the Julian Year, in reſpe& of 
the Leap year, and the three following 
Years. 


- This, in general, might be ſuppoſed 


to be cauſed by the Sun s Excentricity to 


the Earth; but amongſt Aſtronomers, 
there is a farther Account of Inequality 
of Days, and lately confirmed by Expe- 
rience of our Watches, and Clocks; 
which has 4 Periods in a Year, and 
ſeems ſo irregular, that Excentricity 
alone cannot ſolve it, which elſe might 
anſwer the general Variations by Half- 


years: But this having four Periods in 
a Year, muſt have another joint Cauſe, 


which is the Obliquity of the Ecliptic to 
the E quator,and from thence, the Diurnal 
2 | Diffe- 
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Differences of the Sun's Right Aſcenſionsʒ Wi 
which finiſh their Variations in each | 
Quadrant of the Circle of the Ecliptic: Wl 
and this being joined to the former 
Inequality, ariſing from Excentricity, 
makes the ſequarterly, and ſeeming irre- 
gular Inequslities of natural Days. But 
yet theſe Differences are not ſo ſenſible 
to us, as to give any diſturbance to our 
Account, and Uſe of natural Days; but 
rather affect the Meaſures of the Seaſons 
of the Year. 

This Inequality hath been diligently 

1 obſerved by ſeveral of our ingenious 

| Clock makers, and Equations been made 

| and uſed by them. But the moſt Au- 
thentic Tables of Equation of natural 
Days are handed to us by the Skill and 
Diligence of our Great Maſter in Aſtro- 
nomy, Mr, Flamſtead, and publiſhed in 
Mr. Parker's Almanacks for the Years 
1693, and 1693. Out of which we 
may take a compendious View only of 
the Days of extream Inequality, and 
of the Mean between them; refer- 
ring to the whole Table for a daily Ac- 
count. IE | 


% 
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Suppoſing a Watch, or a Clock, to 


be made and ſet ſo exactly to corre- 
ſpond with the Day of the Middle Mo- 
tion of the Sun, that will continue to 
go truly according to that Motion of the 
Sun for a whole Year; the Sun's days 
ſometimes lengthening, and ſometimes 
ſhortning (I mean the natural Days) the 
Accounts of the Hours in the Sun-dial 
will vary from thoſe of the Equal goin 

Watch, according to the Table follow- 
ing. 


; Watch. 
Too Faſt. 


Too Slow. 
Too Faſt. | 
Too [= | 


| Jew. 31 5 49 Too Faſt. 
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C-H AP. v. i 
The Deficiency of the Julian Year, and 1 
Calendar. & Aud from thence, Defect: — 1 
in our Eccleſiaſtical Computation ; and 14 
how to Reform it, | h {1 
"3 UT, co come nearer to our purpoſe, 
in reference to the Calendar, There. 
is, in this long Tract of Time, a great 
Incongruity crept into our Calendar, by 
the Deficiency of the Julian Year, as we 
meaſure it. 
The true Solar- year is computed to 
be conſtituted of 365 Days, 5* Hours, 
49 Minutes, and 16' ſecond Minutes; 
ſo it falls ſhort of the odd 6 Hours, by 
10. 44. The Julian Year is made to 
conſiſt of 365 Days, ſix Hours, negle&- 
ing the odd Minutes; which neglect, in 
Tract of Time, has made a conſiderable 
Variation. | 
For the odd deficient Minutes ( defi- 
_ cient, I mean, in the true Year, from 
the Jalian Year of 365 Days and full 
6 Hours) viz. 10. 44. multiplied by 
134, as being collected in ſo many 
Years, ariſe to 24 Hours, or a whole 
Day: And as many times 134 Years as 
are paſſed fince Julius Ceſar s Time, ſo 
many 
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many Days will the true Account of the 
Sun's Motion, and the Seaſons cauſed by 
it, vary, and fall ſooner, than by the 
Julian Account. 

We of England retain the Julian Con- 
ſtitution of 1 Year ( as at firſt eſta- 
liſhed throughout the Roman Empire) 
unreformed, without conſideration of 
the ſaid defective Minutes, and continue 
our Accounts by it, making our Dates 
Stylo veteri, as they who follow the Gre- 
gorian Reformation do Stylo novo. They 
have ſet their Calendar 10 8555 forward, 
making our Tenth of Merch their Twen- 
tieth ſo that the Equinoctial-day, and all 
the other Accounts fall 10 Days ſooner 
in our Calendar than in theirs; and will 
till in Tract of Time fall ſooner, till it 
be reformed. 

In Cæſars Time, the true Vernal Equi- 
nox, or Sun's Entrance into Aries, was 
reputed to be about March 24th; which 
now by the aforeſaid Defect of 10. 44”, 


is fallen back to about the 10th, of 
March, 


The Eccle faſtical Computation of the 


Moveable Feaſts regards the Time of the 
Nicene Council, Anno 325; at which, 
Eaſter⸗ 
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was ſettled and fixed, to be always on 
the firſt Sunday after the firſt Full-moon 
after the Vernal Equinox. | 

The Equinox was then on March 21 
and in regard that we are now guided, 
not by the true Equinox, but by the N- 


cene Rule, which ſuppoſed the Equinox 


to be always the 21 of March, ard we 
ſtill follow the ſame Rule : It hath cauſed 
a great Anomaly, or Irregularity in our 
Calendar, and wants to be reformed, and 
the Equinox to be rightly computed, as 
was deſigned in the Gregorian Reforma- 
tion. And being once reformed and ſet 
right, it may be kept ſo (as to the Sun) 
without any conſiderable Variation, for 
many Ages; by omitting one Leap-year, 
i. e. the Additional-day at the End of 
every 134 Years: As we add a Day every 
fourth Year to adjuſt the odd ſix Hours; 
ſo to ſubtra& a Day in 134 Years, to ad- 
juſt the deficient Minutes. 

As for other nicer Obſervations in the 
Courſe of the Sun, as the Variations of 
his Excentricity, of his Apogæum, of his 
Declination, &c. which have very long 
Periods; Aſtronomers may be conſul- 


ted 
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ted by thoſe that are Curious, fince 
thoſe Motions are not our Meaſures of 
Time. 

Having therefore touched ( ſo far as 
we are concerned) upon ſome Pheno- 


men of the Motions of the Sun; we 


proceed now to thoſe of the Moon, 


— 


CHAP. VI. 


Of the Lunar Month, and Motion of the 
Moon ; her Quarters, and Years. & E- 
pads explained. ¶ The Golden Num- 


ber. & Their Uſes (with Tables) and 


particularly in relation to the firſt Co- 
lumn of the Calendar in the Common- 
prayer-book : Several Difficulties about 


it reſolved. & ImperfeFions and Intri- 
cacies in theſe Accounts. 


H E Moon has two Accounts of her 

1 Circuit, which are her Months, 
or as her Years of Revolution, One, 
her Periodic Month, or Month of Pera- 
gration, which chiefly reſpects her own 
proper Motion, or place in the Zodiac ; 
by which ſhe (like the $un in his Year ) 
performs her Revolution round * 5h 

| lac, 
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diac, from any one Point of it, to the 
ſame again. And this is made in 275, 
„ | 
| The other is her $yodic Month, or 
Month of Conſecution, and has relation 
to the Sun and Earth more particularly 
in reſpect of her Phaſes, or various 
Shapes, and of her Aſpects to the Sun: 
and therefore this Month of hers is chief- 
ly, or almoſt only, conſidered; in re- 


gard that the Sun 1s the chief Regulator i! 
of Time, and of the Moon's Appearances 


This is her Circuit from one Conjun- 
ction with the Sun (which we call 
New-moon, Change, Prime, ) to ano- 
ther Conjunction with the ſame ; and 
becauſe, when ſhe paſſeth from her Con- 
junction, by what time ſhe ſhall have ac- 
compliſhed her Month of Peragration, 
in the ſame Space of Time, the Sun will 
be advanced almoſt a Sign of the Zodiac 
(which is 30 Degrees) viz. about 27 
Degrees: Therefore ſhe muſt overtake 
the Sun before ſhe can be in Conjuncti- 
on with him, which requires about two 
Days; the Sun alſo, in that Time, get- 
ting forwards about two Degrees more. 


2 This 


to our Sight. | 
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This Month conſiſts of 29 Days and 
a half, Middle- motion; in which her 


relation to the Sun and Earth is obſer- 


ved; viz, New-moon, or Conjunction; 
Firſt quarter, Full- moon, or Oppoſiti- 
on; andLaſt-quarter; and all along her 
Age, i. e. Number of Days, from the 
laſt New-moon. — 

And this is moſt properly called 
Month (Men ſit, from Mn, and Month, 
from Moon) the other Months, viz. the 


Days- month, of four Weeks, or 28 Days; 


and the Vears- months, of the Sun's Paſ- 
ſage through one of the 12 Signs, are 
called Months, only in Alluſion to this 
Lunar-month ; and have of themſelves 
no perceptible or viſible Periods, but 
are only gathered, by uniting a certain 


Number of Days, or taking a ſuitable 


Partition of the Year. 


We have no viſible Monition of the 
Returns of any other Periods, ſuch as 


we have of the Day, by ſucceſſive 


Light and Darkneſs; of the Year, by. 


Succeſſion of the four Seaſons ; and laſt- 
ly, of this Month, by the Variations 
of the Phaſes of the Moon, and of her 


Quarters or Seaſons, which make a vi- 


ſible 


"3 Diſcourſe « concerning Time. 61 


viſible Return and may challenge the 
ſecond Place, next to the Day, of ſignal 
Evidence to our Obſervation. 

Now, as the Sun goes round his Cir- 
cle (the Ecliptic) in 12 Months; ſo (that 
the Moon may keep better agreement 
with the Accounts of the Sun) we conſi-— 
der 12 of theſe Synodic Months, to make 
(as it were) a Year. 

But this Year, or Twelve-month, by 
reaſon that the Moon's Months are ſhor- 
ter than thoſe of the Sun, (her Month 
29:, the Sun's 30, and 31 Days) is about 
11 Days ſhorter than the Sun's Year. 
The Sun's 365?, „, 49'; the Moon's 
254”, and about 8 Hours. Which Num- 
ber of 1 1, being the Moon's Diſtance at 
the Year's-end before or beyond the 
Sun; is neceſſary to be obſerved and 


kept in mind for the whole following 


Year, and the collected Account of it for 
ſ ſucceeding Years, by Addition of 11 to 
it every Year ſucceſſively ; if we will 
reduce the Moon s Accounts to thoſe of 
the Sun's. 

And this Number is called the Epaz?, 
92, ſo many Cays to be added, for an E- 


quation of the Moon to the Sun, in re- 
ſpect of diſtance, E. Sup- 
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Suppoſing the Sun and Moon to be in 
ConjunQion the firſt Day of the Year, 
at the End thereof the Moon's Twelve- 
month will be finiſhed 11 Days ſaoner 
thin that of the Sun : So, ſhe will be 
then, at the End of the Sun's-year, II 
Days before him; and the next Year 11 
Days more, viz. 22; Ge. 

The Circle of the Epact therefore be- 
gins the firſt Year at 11, the next Year 
add 11 to it, and it will be 22: the 
third Year add 11 more, which makes 
33; caſt out 3o, being a whole Month 
(for the Moon cannot be above a 
whole Circle before or behind the Sun ) 
and then the Epact is three. And thus 
proceed, till you ſhall have gone 
through all Variations of Epacts, and 
and begin again at 11; ſtill caſting a- 
way 30, or, 29, (for a whole Month) 
as often as it arrives to it, or exceeds 
it. | 


Years, nearly agreeing with the Courſe 
of the Nodes, i. e. the Points in the 
Ecliptic, where the Moon croſſeth that 
Circle, as ſhe paſfeth to her Northern 
or Southern Latitude ; which ie 
calle 


All theſe Variations are finiſhed in 19 
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called the Head, and Tail of the Dra- 
on : The Head, when Northward ; and 
the Tail, when towards the South of 
the Ecliptic, Theſe continually vary, 
moving in Antecedentia about 3' per di- 
em ; Which in 19 Years make 360 De- 
grees, or the whole Circle. So, their 
whole Change of Place, and Revolution 
round the Ecliptic, is finiſhed in 19 
Years, and then begins near the ſame 
Courſe again. For which METON, of 
old, in the Time of the Peloponneſian 
War, conſtituted a Decennoval Circle, 
or of 19 Years, the ſame which we now 
call the Golden-number ; and was ſty- 
led Aunus, or Periodus Metonis. 


The monthly Circuit ot the Moon is 


(as that of the Sun) oblique to the qua- 
tor, and contrary to the daily Motion: 
But ſhe moves alſo oblique ro the Eclip- 
tic. The Sun keeps conffantly in the 
Ecliptic Circle, in the Middle of the 
Zodiac: But the Moon s Circuit is ob- 
lique alſo to the Ecliptic, croſſing it 
twice in every Synodic' Month ; and 
proceeding to the Latitude of 5 De- 
grees Northward, and Southward. Aud 
if ſne happen to be in Conjunction with 

2 E 2 or 
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or Oppoſition to the Sun, when ſhe is 


in either Node, croſſing the Ecliptic; 
then there will be an Eclipſe of the 
Sun, if in Conjunction; of the Moon; 
if in Oppoſition : whence it is called 
the Eclipric Line or Circle. It hath 
been ſaid, that the Moon changeth the 
Nodes or Place of her croſſing, at the 
rate of 3 Minutes of a Degree, and ſome- 
what more each Day : contrary to the 
Succeſſion of the 12 Signs; ſo as to 
come round in 19 Years, and then be- 
gin again. | 
The Moon's monthly Courſe is not 
(to us) perfectly round, but in an O- 
val or Ecliptic Figure; ſometimes nearer, 
and ſometimes farther from the Earth. 
She is twice every Month in her Apoge- 


um, ond twice in ber Perigeum the A- 


pogæum, near her Conjunction and Op- 
poſition ; the Perigæum, near the two 


Quarters, Hence is cauſed an Inequality 


in her Mction, 

The Cycle of 19 Years goes through 
all the Variations of the Epacts, as was 
faid; and as it begins with 11, fo at- 


ter every Period of 19 Years, it begins 
at II again. And becauſe the Moon, 


in 
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in that Space, numbereth ſeven Months 
more than the Sun, by reaſon of her De- 
ficiency of 11 Days in every Holar- year; 
ſeven Months are retrench'd in this whole 
Decennovary Progreſs of the Epacts, to 
reduce the Accounts of her Motion and 


Place to thoſe of the Sun: viz. 30 (as. 


that Number, or above it, accrues) is 
caſt away x times; and 29 once, viz. 
between the laſt Year of one Cycle and 
the firſt of the next enſuing. As in 
1690. The Cycle of the Epacts ended 
with 29: Add 11, it gives 42 for the 
Epact of the next Tear, wiz. 1691 ; 
from 40 you muſt caſt away bur 29, and 
then the Epact rem ining is 11. But 
onwards, to the End of the Cycle, 30 is 
to be caſt away as often as that Number 
ariſeth, or a greater. 

Thus the Cycle of EpadFs ſerves at all 
times to ſhew the Habitude of the Moon 
to the Sun; 7. e. her Diſtance from him. 

But becauſe the Epacts ſeem to lie in 
a confuſed Order of Numbers, making 
their Progreſſion by 11 every Year, and 
ſo often caſting out 30: therefore a 
Numeral Account ſet in Order againſt 

E 3 the 
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the Epacts, from 1, till it comes to 19; 
where each Number anſwers to, and 
deſigns its reſpective Epact, being ap- 
plied to it, makes a perpetual Cycle of 
I9; which for its excellent Uſe. and be- 
cauſe it was ſet in the Calendar in gol- 
den Letters, is called the Golden Number, 
or Prime. 


Thus the firſt of the Epacts 1 1, has 


1, ſet againſt it; for the firſt of the 
Golden number; the next, viz. 22, has 
2; the next 33 has 33; the fourth, vis. 
14, has 4; &c. as in the firſt of the two 
Tables following. 
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So that, as the Epact is (i. e. the 
Number of Days, by which the End of 
the Moon's 12 Months, at the End of 
the Solar-vear is found to tall ſhort of 
the Sun's New-year: ) So is the Courſe 
of the Moon, or her Diſtance trom the 
Sun, accounted for the whole enſuing 
Year, and tor every nineteenth Year af- 
ter for ever, as was ſuppoſed. 

And the Golden- number is the Index, 
or Character of the Epacts, in a perpe- 
tual Cycle; to find which of thoſe 19 
Years, the preſent, or any given Year is: 
and conſequently, what 1s then the E- 
pat; and fo ſhews for ever the yearly 
Courſe of the Moon in relation tothe Sun. 

The Golden-number being the Index, 
and Cycle of Epacts, the principal Uſe 
of it is, to find the Fpacts; and fo they 
both ſerve indifferently for the Accounts 
of the Moon, and furniſh you with ma- 
ny uſeful Rules and Tables for ſeveral 
Purpoſes. As by the Golden- number, 
and Dominical- letter given, to find Ea- 
ſter day for ever. Such a Table you 
have before the Book of Common— 
Prayer. By the Ep ct, and Day of the 
Month, is found the Diſtance at any 


time, 
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time, how many days the Moon is from 
the Sun. It is thus applied to find the 
Moon's Age ; f. e. how many Days are 
paſt ſince the laſt Conjunction ; which 
ſhews withal how near ſhe is to her 
Quarters, Full, or next New- moon; and 
is uſeful to find her coming to the South, 
and conſequently the Tides, &c. 

The Moon's Age is thus found, for any 
given Day of any Month. Add to the E- 
pact the Day of the Month, and the Ordi- 
nal Number of that Month from March 
incluſive, ( becauſe the Epa@ begins at 
March) and the Summ of theſe ( caſtin 
away 30, or 29, as often as it ariſeth 
is the Age of the Moon, ex. gr, Febr. 2. 
169; to find the Moon's Age, ſay thus; 
Epact 11, Day of Month 2, Month from 
March 12; Summ of theſe 25: The 
Moon is then 25 Days old. Again, it it 
be ſought March 25, 1692. Epact 22, 
Day of Month 25, Month 1; in all 48; 


caſt away 30, and 18 is the Moon s Age. 


The reaſon why you are ſo to reckon 


the Months (from March) by Addition 


of an Unit, every ſucceeding Month, 
is; becauſe the Moon's-year of twelve 
Months, being 11 Days ſhorter than 


that 


that of the Sun; it is in effect a Day 
for every Month, which is thus accoun- 
ted for. 

You ſee then, the chief Uſe of the 
Epacts is (as well as we can) to recon» 
cile the twelve Months of the Moon 
to the Sun's year, or Twelve- month; 
and to meaſure every ſingle Lunar- 
month all along, by the Days of the 
Solar month; i. e. to make any Day of 
any Solar month ſo to correſpond, by 
help of the Epacts, as to ſhe the pre- 
ſent Day of the Month of the Moon, 
which Day according to the Number of 
it, is called the Age of the Moor! 

which might have ſucceeded a little b: 
ter, if it had pleaſed the Inſtitutors of 
the civil Months of the Sun, to have 
ordered and placed them alternately odd 
and even'; of 31 and 3o Days, begin- 
ning (ſuppoſe) at March, and ending 
at February And February in common 
Years to have 29 Days, and in the 
Leap-year, 30. But ſince the old way 
obtains by Preſcription we muſt fol- 


low it, thongh with ſome Inconveni- 
Ll 


ency. 


The 
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The foregoing Rule, to find the Age 
of the Moon at all Times, on any Day 
of any Solar-month, cannot ſhew pre- 
ciſely an exact Account of the Moon, 
becauſe of the Inequality of the Moti- 
ons of the Sun, and of the Moon, and 
of the Number of Days of the Solar- 
months; though the laſt ot theſe is 
ſomewhat helped by obſerving the old 
Rule, Impar Luna pari, Par fiat in Impa- 
re Menſe ; i. e. by caſting out, for a whole 
Month of the Moon (when there 1s oc- 
caſion) 29. in Solar- months of 30 Days; 
20:1 zo, when the Month conſiſts of 31 
Days. I fay, though the aforeſaid Rule 
is not exact, yet it comes fo near, that 


it is very ſit and neceſſary for common 
Uſe ; being always at hand or in me- 


Mor y. Ei . | 

Ii the Lunations be obſerved, and ſet 
down for a whole Caurſe of the Golden- 
number, or Cycle of 19 Years,” which 
is the Cycle of the Moon; the fame 
Obſervations will ſerve, and be verifi- 


ed, through the next Cycle of 19 Years, 


in the fame Order; and fo on for ſuc- 
eceding Cycles, (as hath been ſappo- 
ſed ) for ever. 

And 


buſp, on. 
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And therefore the Golden number, in 
the firſt Column of the Calendar, be- 
fore the Book of Common-Prayer, is, 
as a Rule for ever, ſet before the Day 
of each Month, in which the Change 
or Conjunction of the Moon ſhall hap- 
pen ; whenſoever ſuch is the Golden- 
number, as is there ſet down. As, if 
you look, ex. gr. upon the Month of 
Jaly, you will ſee 19 before or againſt 
the firſt Day, 8 before the econd, 16 be- 
fore the fourth, 5 before the fifth, ec. 
That is, whenſoever the Golden-num- 
ber is 19, there will be New-moon on 
the firſt Day of July; when 8, on the 
ſecond ; if 16, on the fourth; if 5, then 
the fifth Day, G. 
And though in the aforeſaid Co- 
lumn, the Numbers which denote the 
Golden number, ſeem to ſtand confu- 
ſedly, without any Order ; 19, 8, (and 
after a Space between) 16, 5; yet they 
preciſely follow the progreſſive Order 
of the Epacts, of which they are but 
Indices; beginning at the greateſt E- 
pact, viz. 29, and fo deſcending in or- 
der till they come to the leaſt, viz. 1: 
as you may fee in the two middle Co- 
lumns 


— 
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lumns of the ſecond Table preceeding; 
where the Golden-numbers, 19, 8, 16, 
5, 13, 2, 10, &. are Indices of the 
Epacts in order, viz. 29, 28, 26, 25, 23, 
22, 20, Ge. 

And the reaſon why they fall in that 
order in the Calendar, from the great- 
eſt Epacts progreſſively to the leaſt, is; 
becauſe the greateſt Epacts denote a 
greater Diſtance of the Moon before 
the Sun, and conſequently a nearer ap- 
proach to her Con junction. Therefore 
the Indices of theſe Epacts are ſet earlier 
in the Calendar of the Suns Month, to 
keep ſome accord, (as the Sun's lon- 
ger and uneven Months will permit ) 


between the Moon's Month, and that 


of the Sun. And, for the ſame reaſon, 
as the Epacts decreaſe, fo they fall la- 


ter in the Calendar- month. It you 


find one, or two, or more of the leſs 
EpaRs ſet in the beginning; and one, 
or two, or more greater at the End of 
the Calendar- month: it happens through 


the Inequality of the Moon's and Sun's - 


Months. 

It is here needful to be better explai- 
ned, how the Moon is (aid to be Behind, 
2 and 


—— 
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and how Before, the Sun, both which, 
odr either of them, it may be underſtood 
to be. 
The Moon goes round her Circuit a- 
bove 12 Times, whilſt the Sun paſſeth 
once about his; And ſo many Fines 
overtakes ; and alſo goes beyond the Sun. 
In every Time, to keep her Habitude to 
the Sun, ſhe goes more than a Round, 
having the whole Zodiac, and about : 
one of the 12 Signs more, to paſs after 
her Conjunction, before ſhe overtakes 
the Sun again. And it ſhe may be ſaid 
to overtake the Sun; ſhe may not impro- ö 
perly be ſaid to be behind him, until 9 
ſhe overtake him. If we look back up- 
on the laſt paſs'd Conjunction; Then 
the Moon was joined with the Sun, and 
moving ſwifter, is now got before him: 
If upon the next approaching Conjun- 4 
ction: Then the Moon is drawing to- 43 
wards him. and is behind him. | 
Thus, when the Epact is 1; the 
Moon, at the End of the'Year, will be 
LI Days i in her Progreſs, beyond or be- 
fore the Sun, having got ſo far ſince 
the laſt Con junction: "But in reſpect | 
of the next enſuing Hefen, ip | 
ic 
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which her Motion tends, ſhe will be 
found about 19 Days behind the Sun. 
Thus ſhe is both before, and behind the 
Sun, 12 (or in ſome Years 13) Times 
in 2 Year. 

But fince the Epa# is properly the 
Number of Days, by which the Moon 
has finiſhed her 1 2 Moths ſooner than 
the Sun his; or, (which amounts to 
the ſame ) the Number of Days of the 
Age of the Moon, viz. which have paſ- 
ſed between her laſt Conjunction, and 
the Cloſe of the Suns year, though in 
the Remainder or Complement of Days 
which reſpect her next enſuing Conjun- 
ction, ſhe be behind the Sun: yet, in the 
former Reſpect, ſhe muſt be ſaid to be 
before him. And therefore it may be lefs 
exceptionable to conlider her as before 
the Sun, and correct thoſe Paſſages which 
ſeem to look otherwiſe. 

To explain this more clearly; If two 
run a Race, he that comes firſt to the 
Poſt, is properly ſaid to be before the 
other: So the Noon beginning her 12 
Months with the Sun, and arriving at 


the End of them 11 Diys before the 


n is properly ſaid to be ſo much 
| 08 
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before him; And conſequently (both of 
them continuing their Courſe of Revo- 
lutions) ſhe keeps on, throughout the 
whole enſuing Year, 11 Days before the 
Sun in her Synodic Chaſe, beſides her 
gaining moreover, about a Day in eve- 
ry Solar- month; i. e. 11 Days in 12 
Solar- months. Therefore, as was ſaid, 
p. 82, to accommodate the Courſe of the 
Month of the Day-moon to thar of the 
Sun, we add all along to the Day of the 
Solar-month, the Number of thoſe Days 
in the foregoing Year, between the lateſt 
Conjunction of the Moon, and the End 
of the Sun's year, which are therefore 
called Epa&#s, together with the Num- 

ber of Months from March. | 
We might more properly reckon by 
the Day of the Moon's-month, as we do 
by that of the Sun ; but then The Day of 
the Month would be an ambiguous Term, 
relating as well to the Moon, as to the 
Sun. Therefore it is uſually termed 7he 
Age of the Moor, which is the ſame with 
The Day of her Month, but wholly avoids 

the Ambiguity. _ 

No the Epa#s varying every Year 
by Progreſſion of 11 ; It is ſo, that the 
F Gre a« 
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happens to be; ſo mach ſhorter will be 
the Remainder, or Complement of Days 
to the next Conjunction: which ſhews 
the Reaſon of the Order of Epa&#s, poin- 
ted at by the Golden-number, in the firſt 
Column of the Church-Calendar. 

I take the Month of July there, in 
which to make Inſtance, becauſe it be- 
gins with the greateſt Epa# 29, pointed 
at by the Golden-number 19 : The Rea- 
der will find thofe Columns in the ſaid 
Calendar very careleſly Printed ; but 
they may be eaſily corrected by the Ta- 
ble toregoing, obſerving the Order of 
thoſe Numbers. 

When the Epact is 29, and Golden- 
number 19, as it was 1690, and alſo 
1709: The true Complement to the 
next New-moon was but half a Day. 
So the Moon was in her Change (not 
truly, but according to that Rule by 
the Golden- number) the firſt of July; 
and that was the firſt Day both of the 
Sun's, and of the Moon's month, and 
you may reckon the Age of the Moon, 
by the Day of the Month, throughout 

that 
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that one Lunation. Otherwiſe the Moon's 
Age muſt be reconciled to the Day of 
the Month, by the EpaQs, and Number 
of Months from March. The Solar- 
month being made the tandard, to which 
other Meaſures are reduced. 

| When the Moon changed ( accord- 
ing to the ſame Account) on the ſecond 
Day of July, as Anno Dom. 1698, the 
Epact was 28. Golden-number 8, and 
the Second of July was the Firſt of 
the Moon. When on the Fourth of 
July, as Anno Domini 1687, 1706. Then 
the Epact was 26, and Golden-number 
16 ; and the Fourth of July, the Firſt 
of the Moon. And thus (till the Epacts 
decreaſe in order, as the Days of the 
Month go forward. Now this ſhews 
plainly the Reaſon of the Regular pro- 


greſſive Order (by Decreaſe ) of the 


Epads; and of the ſeeming Diſorder of 
the Golden-number in that Calendar, 
throughout the Month of July: And 
in the ſame manner in all other Months: 
always allowing for the Differences in 
the Places of thoſe Numbers. which will 
ariſe from the Inequality of the Solar 
and Lunar- months. From whence it is, 
5 2 That 
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That in the Year 1709, Epact 29, the | 
Moon's Change was allotted to Apr. 4. 
May 3. June 2. July I, and 31. Aug. 29. 
Septemb. 27, &c. 

If you ask, Why there are void Spa- 
ces in that firſt Column of the Calendar, 
ſome Days of the Month having no Gol- 
den. numbers ſet againſt them? You muſt | 
remember and conſider that there are | 
no more Varieties of Epa&s than 19, ſo 
meaſured by the Golden-number, and | 
they ariſe out of their Annual Progrefli- | 
on by 11, till you go through all Varia- | 
tions, and begin again at 11; which is | 
done in 19 Progreſſions, or 19 Years, ass 
you may ſee in the firſt Table. N 

So that they are but enough to ſet a- 
gainſt 19 Days of 29, or 30 in the Calen- 
dar; and 10 of the Days having no E- 
pad, can have no Golden -· number againſt 
them, and ſometimes an Eleventh- day, 
viz, the Space between the End of one 
Cycle, and beginning of another. 

Take an inſtance of the Month of 

July, in the ſecond Table; the Days 
|| whereof are ſet laterally after and a- 
 - _gainſt the Columns of Golden- number, 
and of Epa#s, and of the ee 
= ent 
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dent Years of our Lord, within one 
Cycle. 

Now, there are no Epa&#s in the a- 
foreſaid Progreſſion by 11, which hap- 
pen to fall on any of theſe ten Numbers 
following; viz. 27, 24, 21, 19, 16, 13, 
10, 8, 5, So that thoſe Days of that 


Month, where thoſe Numbers ſhould in 


order fall, becauſe they have no Epac, 
can have no Golden-number ſet before 
them: and therefore that Space is left 
void, viz. as to this Month of July, the 
34, 6,9,11,14, 17, 20, 22, 25, 28" Days, 
(and 3o® of the next Cycle.) By which 
you may plainly ſee the Reaſon of thoſe 
void Spaces in this, or any other Month, 
of the Eccleſiaſtical Calendar. 

It was ſaid before, that the Rule to 
find the Moon's Age, is not Preciſe - 
and the Reaſon is, partly becauſe of the 
Inequality of her Motion, ſometimes 
ſwifter, ſometimes ſlower : and partly 
becauſe of the Sun's unequal Motion ; 
and partly becauſe of the odd Meaſure 
of the Solar-year, ſpoken of before. So 
that I may ſay, No General Rule, in 


theſe Caſes, without Limitations, and 


Equations, can be exact. I will inſiſt 
| F 3 only 
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only on the laſt Incumbrance z viz. the 


odd Meaſure of the Solar- year; mean 
the odd, or ſupernumerary, 6 Hours; 
which are not accounted 1n the three 
Years after the Leap-year, which (as 1 
ſaid ) conſiſts of no more than 365 Days, 
without the odd ſix Hours. 

Suppoſe you apply this Rule to find 
the Moon's Age, and ſuppoſe it exactly 
true (which indeed it is not) for any 

ay, or Month, in a Year, that is, 
the firſt Year after Bifſextile; you will 
hind it not agree exactly to the ſucceed- 
ing three Years. For the ſecond Year 
after Biſſextile, takes his beginning (ix 
Hours before the End of the foregoing 
Year be fulfilled : Therefore the Com- 
putations of the Motions and Places of 
the Sun and Moon will be ſix Hours ear- 
lier all that Year, than they will be poin- 
ted at by the Rule: And for the ſame rea- 
ſon, in the next Year, viz. the third af- 
ter Leap-year, the Sun and Moon's Pla- 


ces will be computed twelve Hours ſoon- 
er; and in the Leap-year, for the for- 


mer two Months, vis. till after the In- 
tercalar Day, 18 Hours ſooner; and in 
the Reminder of that Year, ſix Hours la- 
ter. N . 
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You ſee how conſiderable it is, in 
which of theſe four Years, you make 
uſe of Rules, or Tables, for the Hea- 
venly Motions; becauſe there may be 
near 6, or 12, or 18 Hours difference in 


the true Age of the Moon, from the time 


aſſigned by the Rule. And the like hap- 
pens to the Computation of the Sun's 
Entrance into the four Cardinal Signs, 
and of his whole yearly Progreſs in the 
Leap-year, and the three Years after it 
reſpeCtively ; and ſo likewiſe of the o- 


ther #lanets. 


CHAP. VII. 


An important Defe@ in Eccleſiaſtical Com- 
putations by the Nicene Rule, ariſing 
from hence ;, that the Golden Number 
does not exactly meaſure the Moon's Cy- 
cle. & The Sun's Account above ten 
Days too late, and the Moon's above four; 


and needs Reiification. 


UT beſides theſe Aſtronomical In- 
tricacies of Calculation, which I 
have tranſiently mentioned ; there re- 
| F 4 mains 


f 
| 
j 


— Ay ww — ——ꝛ— — — ꝶk— oo — 


— 


$4 A Diſcourſe concerning Time. 
mains one moſt conſiderable, impor- 
tant Defect, in Eccleſiaſtical Computa- 
tions after the Nicene Rule, in relation 
to the Moon. 

For the Golden-namher does not ſo 
exactly comply with and meaſure the 
Moon's Cycle, but that there is found an 
Anomaly, (like that of the Sun's Anticipa- 
tions of 10, 44". ) For though the Moon 
in 19 Years ſeems to renew her ſame 
Courſe reſpective to the Sun, yet it is 
found, ſhe falls ſhort in that time al 
moſt an Hour and half, which in 16 
Decennoval Cycles amount to 24 Hours, 
or a Natural-day ; viz, 16 Hours, and 
16 half Hours: And thus 16 Cycles are 
compleated in 304 Years, or rather, as 
ſome more accurately ſeem to calculate, 
in 312 Years, making the Anticipation of 
the Moon, at the End of every Cycle, 
to be ſomewhat leſs, viz. 16, 27', 32”, 

2 2 
? Now as the Nicene Council fixed the 
Equinox upon the 21 of March, for 
the finding out of Faſter, which has 
4 cauſed the Miſguidance from the Sun, 
| which we lie under, in reſpect of Ea- 
fer, and the moveable Feaſts ; fo the 
if h . ſame 
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fame Council likewiſe fixed the Accounts 
of the Moon, upon the Cycle of the i 
Golden-number, as it then pointed out | 
the Lunations, and therefore placed it | 
in the Calendar, for a perpetual Rule 
( as is ſaid before. ) | 
But now we find (for the reaſons be- 
fore aſſigned) that the Golden-number, 
fo fixed, gives us the New-moon's, and 
Full, and other Accounts of the Moon, 
more than four Days too late; by rea- 
ſon of the aforeſaid Anticipation and 4 
our neglect of it: which alſo wants Fn 
Reformation, like that which 1s attemp- 
ted in the Gregorian Calendar. | 
For, at this time, the Sun's Account, 
by our old Julian Year, is above ten 
Days too late: and that of the Moon 
above four Days. When therefore the 
Accounts of the Moon are alſo rectified 
and reformed, and the Golden-num- 
bers once rightly applied to the Days 
of the Months; they may be kept ſo for 

many Ages, and kept right; by abridg- [ 
ing one Day at every End of 312 Tears. 

_ an Equation of the Moon's Cys» 

= W 


The 


— 
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The Council of Nice was celebrated 11 
Anno Domini 325; ſince which there | | 
have paſſed fonr times 312 Years, to the 
Year 1573: which then cauſed an Er- C 
1 ror of four Days, and was reformed J 
[ ſoon after, viz. 1582. From thence, ( 

Viz, 1573. to the Year 1693, there ti 

have paſſed 120 Years; which con- v 
| tain fix Cycles of the Moon, and fix t 
Years currant, which cauſe a farther }} <«< 
Anticipation of almoſt nine Hours. So 0 
| much the Rule, by the Golden number, c 
] 

4 

| 

f 

{ 

| 


aſſigns the AſpeFs of the Moon to the 
Sun later, than by true Account they are 
found to be. 

Therefore, in the aforeſaid firſt Co- 
lamn, in the Calendar before our Book 
of Common · prayer in any of the Months, 
having found out, amongſt thoſe Fi- 
gures of that Column, the Golden-num- 
ber for the preſent Lear; inſtead of the 
Day of the Month over-againſt it, reck- 
on four Days and nine Hours before it, 

ad and you have the Day of the Moon for 

common Uſe: or, which amounts to 
the ſame, reckon that Day of the Month 

which has the Golden-number belong- 


ing 


ing to it C over-againſt it) for the fifth 
Day of the Moon's Age. 

Thus much hath been ſaid of the Ac- 
counts of the Sun and Moon, principal- 
ly for the better Underſtanding of our 
C:lendar ; which being conſtituted af- 
ter the old Julian Year, we may ſee 
what need there is of rectifying it from 
thoſe 4nymalies, which in this long Tract 
of Time, ſince the Nicene Council, have 
crept into it; tending to the diſplacing 
of the Seaſons of the Year, and miſ- 
placing the Feſtivals of the Church: 
And to ſhew alſo the Grounds and Rea- 
ſons of the Cycle of the Moon's Epacts, 
viz. the Golden-number-; which ſo of- 
ten occurs to us, and of which we may 
make ſo frequent and continual Uſe. 


CHAP. 
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CHAP. vil. 


Concluſion ʒ containing ſome ſhort Obſer- 
vations, and Practical DeduGions, 
S With a brief Account of the Author's 
New Hypotheſis, concerning the Na- 
ral Production and Differences of the 


Letters of the Alphabet z relating to 


a Treatiſe formerly Publiſhed by him, 


Of the Elements of Speech: Of which 


the Contents alſo are annexed. 


FT Rom what hath been ſaid, the Rez» 
der may ( amongſt other things ) 


obſerve the Agreements, and Differen- 


ces of the Meaſures of Time, to, and 


from thoſe other Material Permanent 


Meaſures of Diſtance, and Capacity, and 
Weight, firſt ſpoken of. 

And that, of the Meaſures of Time, 
ſome are Natural and Univerſal ; and 
ſome Arbitrary and Artificial, and con- 
fined diverſly to ſeveral Nations. 

The NoGidial Day, the Lunar Pe- 
riodic Month, and the Solar-year are 


Natural and Univerſal ; but Incommen- 


ſurate 


— 
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ſurate each to other, and difficult to be 
recoticiled : Yet we are conſtrained to 
make uſe of them, as Meaſures to one 
another, reducing the Diſagreements 
by obſerving, and collecting, and allow- 
ing for their Differences. 
Other Meaſures, as Hour, Week, 
Month of Weeks. Solar Calendar 
Months, are more Artificial and Arbi- 
trary, for the Uſe of common Life; 
and ſerve for Meaſures, by Publick San- 
ction, Conſent, and Uſage of ſo many 
Nations as are agreed to them, and fo 
are made very uſeful, by which to mea- 
ſure the other: The former alſo, though 
Natural and Univerſal, yet are ſubje& 
to the like Regulations, 
If we meaſure the Year by Days, 
there will be found a Remainder at laſt 
of about fix Hours above 365 Days 
Whence Julius Ceſar ordained, that in 
the Account of Years, the odd (1x Hours 
ſhould be omitted in the Firſt, and a Se- 
cond, and a Third Year, and collected 
every Fourth Year; adding the Biſſeæ- 
tile-day to that Year, So you ſee we 
follow a Calendar not exactly true in 
Nature, nor Equal, but Artificially con- 
| trived 


months fall ſhort of the Solar- year, make 
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tfived for common Uſe, by the Julian 


Inſtitution. - 7 
And the Calendar months are likewiſe 
Arbitrarily, and Unequally ſettled by the 


ſame Power; by which Months we to 


this Day account, and they meaſure and 
make up that which we call the Julian 
Tear. 122 

Now take a ſhort Review of ſome 


Meaſures relating to the Calendar, which 


have been more largely treated in the 
foregoing Diſcourſe. 

Meaſure the Year by Days; and the 
Remaining odd Part of a Day, which 
4472 m),dTA, or Numero rotundo, is ac- 
counted fix Hours, ſhews the Reaſon of 
the Biſſextile, or Leap year. 46h 

Again, Veaſure the Year by Weeks; 
and the Remaining odd Day, for three 


Years ſucceſſively, and two odd Days 


in the Fourth, or Leap year, ſhew the 
Reaſon of the yearly Change of the Do- 
minical Letter, and the Nature and Uſe 
of the Cycle of the Sun, which is 28, 
Again, Meaſure the Year by Lunar 


.Symodic Months; and the Remaining 


eleven Days, by which twelve Lunare 


the 


| 
| 
| 
| 


A Diſcourſe concerning Time, 91 
the EpaF#s, and ſhew the Reaſonof the 
Obſervation and Uſe. 1 

Again, Purſue and Obſerve all the Va- 

riations of Epa&s, till they return to the 
ſame again; and you will find that Re- 
volution to be made at the End of every 
nineteenth Year: which Number of 
Nineteen conſtitutes the Cycle of the 
Moon, vis, the Golden Number. And 
thus proceeds our Julian Year. 
But then, Confider more narrowly, 
that the odd Hours at the End of the 
Solar-year, are not indeed fully fix, but 
are deficient 10, 44“; which Deficien- 
cy in 134 Years (collected) amounts 
to a whole Day. And hence may be 
ſeen the Reaſon, why the Vernal Equi- 
nox, which at the Time of the Nicene 
Council fell upon the 21 of March, 
falls now above 11 Days ſooner ; vis. 
about the 9 of March: which was 
one Reaſon of the Gregorian Reformation 
of the Calendar. 

Again, conſider, that the Golden-num- 
ber does not perfectly correſpond with 
ſo many Revolutions of the Moon, as 
are made in that Time; but the Period 
of thoſe Revolutions is accompliſhed 

2 in 
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in ſomewhat leſs Space than full 19 
Years ; viz. near an Hour and half 
ſooner : which ſets her back fo much 
in every Cycle ; and collected, amounts 
to a whole Day in about 312 Years; 
which is called the ect nn, or An- 
ticipation of the Moon. So that, fol- 
lowing the Accounts of the Moon; as 
directed by that perpetual Cycle of the 
Moon, called the Golden-riumber, pla- 
ced for that purpoſe at the Nicene Coun- 
cil, before, and along the Eccleſiaſtie 
Calendar, and continued ſtill in ours, we 
now find above four Days difference; 
viz, ſo much later than the true Ac- 
count, which was another Reaſon of the 
Reformation of the Calendar. 22 
Remember laſtly, what has been ob- 
ſerved before, ( to ſhew the Power of 
Legiſlative Authority, and Conſent, and 
Practice, in ordering and uſing Mea- 
ſures,) That the Meaſure of the Vear 
by Solar- months, as conſtituted by Ju- 


lius Ceſar, and a little altered by Auguſtas 
his Succeſſor; tho it be Irregular, Im- 
perfect, Unequal, and wholly Artifici- 
al, having little Agreement with the 
natural Mea ſire a of Time: Yet becauſe 
1 it 
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it is made to conſiſt of Integer Days, 
and conſequently more eaſie and certain 
to be applied; viz. Days to Months, 
and Months to Tears: is become, by 


the help of Autbentick Calendars, one 


of the principal Meaſures of Time for 


common Uſe, eſpecially when joined 


with the ether. | 

We meaſure the Beginning, and Pro- 
greſs, and End of the Year, by theſe 
Months, and the Days of which they 
conſiſt; we Date all Affairs, Actions, 
and Accidents of humane Life, and re- 
fle& back upon them, by the help of 
this certain Character of Time, when 
joined with other Meaſures : as, Such a 
Day of ſuch a Month, of ſuch a Year 
in ſome certain Period or Epocha. Ex. 
gr. King CHARLES the Second was 
Crowned on the 23* Day of the Month 
of April, in the Year of our Vulgar 


_ Chriſtian ra 1661; and the Time elap- 


ſed to this, is fo many Years, Months, 


and Days; as may be found by compu- 


ting. Likewiſe for Time to come; There 
will be an Eclipſe of the Moon, the 
27" Day of June, 1694. | 


G 8 a Theſe 
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Theſe are eaſie and uſeful known Cha- 
raters of Time, deduced from thoſe 
Meaſures ſettled by Authority, and Uſe : 
And in all Ages, where they did not 
all compute by Weeks, yet ſtill the 
Year was meaſured by Months, though 
ſometimes by Solar, and ſometimes by 
Lunar- months; and differently ordered, 
as it pleaſed the Authors of thoſe Con- 
ſtitutions. 

And, if the Reader, by all that has 
been ſaid, find the Satisfaction of ſeeing 
plainly the Reaſons, and Nature, and 
Uſe of the Meaſures for Time; and ot 
the Conſtitutions and Alterations, and 
Reformations of thoſe Meaſures it is 
what the Author deſigned. 

To that End, this Diſcourſe has been 
carried on with all poſſible plainneſs, ſui- 
table to thoſe, for whole ſake it is made 
publick: the Author not pretending, nor 


owning Abilicy to perform great Matters 
in this kind, or any other, or to make 


new Diſcoveries. Though on another 
Subje&, concerning the Letters of the 
Alphabet, more accurately conſidered by 
him, for a further End than a bare Phi- 
laſophical Contemplation of the Alphabet; 
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viz, The Application of it to a dumb 
Perſon, then with him in his Houſe ; 
which obliged, and urged him to more 
Sedulity in bending his Thoughts upon 
it, ſuch as are ſince publiſhed, Anno 
1669. in a. Treatiſe Of the Elements of 
Speech He thinks he may, without Va- 
nity, becauſe not without ſufficient Pro- 
vocation, commend, and ſubmit to the 
Readers impartial Judgment, a certain 

new Hypotheſis of the natural Producti- 
on, and Differences of the Letters of 
the Alphabet. Reducing all different Ar- 
ticulations of Conſonants ( toinſtance in 
them) made by the Organs of Speech, 
to the Number of Nine, and ſupply- 
ing the Eſſential Differences of the re- 
maining Number of thoſe Letters, by 
finding out four ſufficient Diſcrimina- 
tions of Letters, from their Material 
Part, 7. e. Sound, which is Articulated ; 
there being four Differences of Sound 
which go to the making of Letters: viz. 
Breath Oral, (as in Whiſpering ) Voice 
Oral, Breath Ore-Nafal, and Voice Ore- 
Naſat. Thus P. B. M. and a Spirital 
M. (which is not in uſe ) are diſtin- 
guiſhed by thoſe Differences of Sound, 
G 3 though 
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though they all have the ſame, and but 
one Articulation by the Organs of Speech. 
Like as we may, with one Seal impreſ- 
ſed upon Wax of four ſeveral Colours, 
( ſuppoſe Yellow, and Green, and Red, 
and Black) make four as different Signs, 
as from four different Seals upon the 
{ame coloured Wax. 

Thus, Every ſingle Articulation, im- 
preſſed upon thoſe four diſtin Matters 
of Sound, produceth four diſtin& Con- 
ſonant Letters, which ought to be ran- 
ged in every ſingle Claſſes of Articulation, 
Thus to one and the fame Articula 
tion by the Lips, belong B, P, M, M, 
and differ only in Sound, as hath been 
ſaid. Now nine Articulations impreſ- 
ſed upon four ſorts of different Matter ot 
Sound, make in all thirty ſix Conſonants, 
wherein are compriſed all poſſible Con. 
ſonants uſed by any Nation in the World: 
And they do orderly, and equally fill 
up the Abacus, and Claſſes of Conſonants. 
Like as nine diſtin& Seals, impreſſed up- 
on four Sorts ot Wax, viz. of four ſe- 
veral Colours, may ſerve to make thirty 
fix ſenſible Diſcriminations for Signs to 
be agreed upon for mutual Communi- 

cation. 
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cation. For, the Impreſſion of a Lyon 


upon Black-wax will differ from that 
| which is made upon Red, as ſenſibly as 


a Lyon differs from a Boar on the ſame. 
coloured Wax. We may impute the 
Formal Differences to the nine Seals 
which give the Impreſſion and the Dit- 
terences Material, to the four Sorts of 
Wax which receive them: reſembling 
the 9 Articulations in Speech, giving 
Form; and four Sorts of Sound, being 
| the Material Part, which receives the 
Impreſſions of the Articulating Moti- 
ons. 

Whereas other Writers on this Subject, 
taking for granted, the Number of Ar- 
ticulations to be equal to the Number 
of Letters, each Letter having a peculi- 
ar diſtinct Articulation; in their Table, 
or Abacus of Letters, rank ſome of thoſe 
Letters in Ternaries, ſome in Pairs, and 
let ſome ſtand ſingle ; not giving any 
Reaſon tor the void Spaces in the Aba- 
cas, nor for the Order in which they 
are placed : Except, as to the latter, by 
referring to the Parts of the Month, 
where the Articulations are formed ; 
beginning, ex. gr. at the Labial Letters, | 
$6 G 3 of | 
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of which they find three, and ſuppoſe 
them to be framed by three ſeveral Ari. 
cul ations by the Lips; whereas there is 
indeed but one Articulation, which dif- 
ferenceth the Labial Letters from thoſe 
made by other Organs; but between 
themſelves, theſe three are difterenced 
by the Matter of Sound Articulated. 
Ihen, rejecting, and laying aſide ſuch 
Letters of thoſe thirty ſix, as are not 
graceful, nor eaſie to be pronounced, 
having enough beſides: Seventeen Con- 
ſonants are caſt off, for reaſons there 
aſſigned, and marked in the Abacus with 
an Obelick: and 19 are retained for the 
Uſe of Speech. And it is no wonder, 
if they who conſidered but 19, or about 
that Number, could not tell how to 
rank them in Equal Clz/fes ; whereas, 
in the Author's Aba us, or Table of Let- 
ters, the whole Number of Confonants, 
712, 36. will be found equally ranged, 
with their proper Differences, and Pro- 
ductions: 19 of them being owned for 
the Uſe of Speech, and the remaining 

17 noted wich 2 Mark of Rejection. For 
which the Reader 1s referred to the a- 
foreſaid Treatiſe. 
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tar, or Comminion-Table, in the Wor- 
ſhip of GOD. Being intire Satisfaction 
to a good Neighbour of the Country; 


who by Miſtake, and for want of Inſtru- 


Aion, ald it Popery: To bis great 
Shame and Grief afterwards for 10 do- 
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Qua Medici, Chirurgi, & Pharmacopolz, 
&o.'(h voiuerint) Uno Diſcant Tutuity 


Quznam in Omni Morbo Carando, vel 
Præcavendo, Præcipuæ ſint indicationes. 
nec non Remedia tam Generalia, Quam 


8peftifica, Quibus Saluti Patientium Fa- 
cli Negotio fœlieiter Provideant. 4 


tore G. C. Col. Med, Long. N. wh 
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